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WE print this week another letter from Mr. Rudolf 
E.ckemeyer in relation to the iron-clad dynamo, in which 
he maintains bis original position regarding his priority 
of invention of that type of machine. — In order to eluci- 
date this vexed topic, we give a description and illustra- 
tion of the machine designed by Prof. Houston, who also 
Claims a share in the invention of that type of apparatus, 





We publish on another page a few notes from the pros- 
pectus of the International Exhibition to be held at 
Brussels next year. It will be seen that the phraseology 
is somewhat peculiar, smacking very much of the style of 
“ Euglish as she is spoke.” As there are many well-known 
Belg cian electricians on the committee for the electrical sec- 
ion, it is a pity that the English version of the official 
doc ument was not subjected to revision by a competent 
hand, Weshall be glad to learn of the success of the 
*xhibition and to assist it in any fitting way. 





\ NEAT idea in the application of electricity to warfare 
is found in the use of incandescent lamps of about 100 
Candle power placed on poles’ submerged to a depth of 


about twenty feet in the sea, and carried by launches 
These lights illuminate the sea within a radius of 150 feet, 
and thus help to detect submarine mines, torpedo lines, 
ete. The experiments have been made at the Newport 
torpedo station, and promise good results. The launches 
need hot reveal their presence, for the lights are buried 


-|under the water and can be operated by storage bat- 


teries. 





IT was thought that when the telephone cases reached 
the United States Supreme Court there would be an end 
to controversy on the subject outside, but the expectation 
bas been more than once disappointed. This week we 
publish, from the able pen of Mr. Frank W. Jones, a sum- 
mary of certain claims to the art of telephony; and »what 
he has to say will be noted with interest though it may 
not serve to convince, Another sign of activity is the 
statement from Washington that Mr. Elisha Gray is to be 
heard by the Commissioner of Patents in regard to his de- 
sire to amend the application of Oct. 29, 1877, by inserting 
therein the important word ‘‘metallic” before ‘‘diaphragm.” 





Now that the use of alternating currents has assumed 
so important an aspect in the commercial sense, renewed 
and greater interest is taken in the scientific questions 
connected with the matter, It will be remembered that 
last May Prof. Elihu Thomson read before the American 
Institute of Electrical Engineers a paper that has become 
a classic, on the phenomena of alternating currents, giving 
a marked stimulus to their study. We are now glad to 
learn that Mr. William Stanley, Jr., will take up another 
branch of the eame subject before the Institute next 
week. Mr. Stanley has been an original worker in this 
field for some time past, and the views and data he may 
have to present in regard to these phenomena will be re- 
ceived with the utmost attertion. 





In 1890 will end the term of 1(0 years during which the 
cities of Boston and Philadelphia have each enjoyed the 
revenue from a bequest of $5,000 made by Binjamin 
Franklin, The money was to be loaned out to young mar- 
ried artificers, and the trust has been executed, although 
the lapse of the century requires a new disposition of the 
funds. It is significant that while in Boston the $5,000 


. 293 | bas grown to nearly $328,000, in Philadelphia the $5 000 


has become only $70,000, and that in hoth cases the 


4] amount is less than Franklin estimated it should be. But 
294 | as the natural philosophers of Franklin’s day generally fell 


short of the sage in ingenuity, so too the successive boards 
of trustees hdve been far from equal to him in business 
ability. It is interesting to note, however. that the two 
funds still exist, and that part of the Boston reserve goes 
in the purchase of a public recreation ground to be known 
as Franklin Park. 





THE Board of Subway Control, arrived at the verge of 
winter when its effodient operations must cease for a while, 
is pointing with pride to what it has already accom- 
plished. It is now stated with some degree of confidence 
that the removal of all the wires overhead is only a ques- 
tion of time, say three or four years. The poles are to be 
gathered in forthwith in many places, and the subways 
are to be occupied ip their stead. Credit must be given, 
then, to the subway authorities for the work they have 
done, even if their efforts show no material gain on the 
ever-increasing wireage in this city. A large amount of 
subway construction is recorded, and that much is to be 
taken as an advance, despite the undeniable fact that the 
Board is only supervising what is really an experiment. 
Provision has at least been made for a large number of 
telephone wires, and a considerable section of uptown 
New York has been covered with the necessary network 
for incandescént lighting. 





ALTHOUGH Mr. Sunny recently advised the telephone 
companies and electric light companies to abandon their 
prejudices against each other, his pithy and pertinent ad- 
vice has not been heeded everywhere. In New Orleans 
the telephone company is seeking to prevent the local 
Brush Company from using alternating current appara- 
tus, on the ground of its danger. New Orleans has had 
lately several accidents attributed to the introduction of 
the alternating system, and the telephone company and 
its employés appear to have been the chief sufferers. It 
would be hasty to assume, however, as the telephone 
company does, thet the system is in and of itself so bad 
that it cannot be tolerated. This was assumed in regard 


to arc lighting, but the arc is still here and grows in favor- 


with all men, including gas magnates. Still, out of this 
suit good may come if it serves to bring forth information 
on the questions connected with the safety of the alter- 
nating system for general purposes, and if it emphasises 
the necessity for good, thorough work in wiring. 





A LARGE number of the operators of the Baltimore & 
Ohio Telegraph Company, and not a few of their chiefs, 
have been thrown out of employment by the recent turn 
of affairs. They are entitled to all help and sympathy, 
for the consolidation is due to no fault or wish of theirs. 
In fact, there was every justification for the belief on 
their part that the positions they occupied were per- 
manent, aud that promotion was in store for the more 
deserving. But now that the change has come, 








it adds special*’point’‘to the advice we have so 
often given young telegraph operators, to qualify them- 
selveS by study and experiment for other kinds 
of work than those to which they are accustomed. The 
operators who have laid such advice to heart are the men 
who will fare best in this emergeicy. They will not settle 
back into inferior positions outside telegraphy in dumb 
déspair; nor ‘will they erowd.into the swoilen ranks of the 
old company. : They are able to’strike boldly afield in the 
new departments of light and pewer, and find that their 
old occupation ‘serves them in good stead, from the ex- 
perience it has afforded thém wich wires, magnets and 
circuits. As they take up their new occupations, they 
are encouraged by the examples abounding of operators 
who have already attained prominence in the wider appli- 
cations: of electricity. 
- Waite the insurance companies concede that the elec- 
tric light, when » properly. installed, is the safest of all 
illuminants, they naturally find it incumbent upon them 
to adopt rules which will insure the proper operation of 
plants.. As the rules multiply we note that they become 
more and.more stringent, and that precautions formerly 
deemed unnecessary, or at least tacitly implied, are now 
distinctly designated. Thus the rules of the Boston Fire 
Underwriters’ Union, recently published, give a long list 
of precautions.to be observed. In these, and in others of 
recent. origin, may be seen unmistakably the tendency to 
abolish all hidden wire-work and to insist upon the plac- 
ing of wiresso that they c2n be readily reaciued for ex- 
amination. _ Excellent as may be the intent of this ru'e, 
there can be no doubt that its adoption has been brought 
about by the ignorance or negligence of some who have been 
engaged in the wiring of buildings. There seems to be no 
good reason why an electric wire should be placed in 
sight any more than that a gas pipe should be expose i to 
view. One can be made as safe as the other, and in the case 
of the wire it is only a question of material and its proper 
installation, There are to-day many successful cxamples 
of interior wiring to demonstrate the unwisdom of insist- 
ence on sucharule. A far better method wouid be the 
enforcement of rigid inspection and tes’ of installations 
while they are in course of construction. The ‘‘irspec- 
tion” of interior wiring after the work has been completed 
and concealed, as often practiced, naturally leads to the 
practice of introducing inferior material and bad work- 
manship which become apparent after the lapse of time. 
While, as a rule, the regulations of the various companies 
agree pretty closely even to details, we have noted a pecu- 
liar difference on a small, though important detail relating 
to the soldering of wires. Thus, some companies prohibit 
the use of acid for soldering joints, stipulating rosin, 
while others insist upon aeid-to the exclusion of rosin, 
The reason why acid is prohibited is obvious, though with 
the exercise of care, its use ought to entail no evil con-e- 
quences, It would be interesting to compare the results 
of experience in the use of the two materials, and thus to 
determine the true value of each. 





Nor long since we published the decision of the United 
States Circuit Court for the Western District of Michigan, 
to the effect that the city of Grand Rapidsin granting an 
exclusive franchise toa local electric light company had 
not exceeded its powers. The following item from the 
Industrial World is of special interest therefore: ‘* The 
Court of Appeals of West Virginia last week decided 
a case of much importance, involving a question. of 
the right of the City of Parkersburg, in; that State, to 
employ electric lights to light the streets and public build- 
ings there: It appears from the testimony that some 
years ago the City Council of Parkersburg passed an 
ordinance authorizing a gas company to light the city for 
a term of years. Recently the City Council authorized an 
electric light company using the Westinghouse system to 
light the streets, alleys and public buildings in that city. 
When the electric light company commenced putting up 
its poles and wires the gas company applied for and ob- 
tained an injunction in the State Circuit Court to restrain 
the former company from putting in its lights for public 
or private service. According to a special dispatch in the 
Pittsburgh Gazette from Parkersburg, we learn that the 
State Court, Judge Jackson, decided that the contract 
entered into by the city with the gas company was bind- 
ing, and. that no other company could light the city until 
the gas company’s contract had expired, but that the elec- 
trie light company could light the private buildings. 
Neither company was satisfied with the decision, so the 


‘casé was taken to the Supreme Court, which has just 


decided that the contract made with the gas company is 
not such a one as precludes the council from contracting 
with the electric company for street or other public pur- 
poses. . As the gas company contract would not have ex- 
pired for nearly ten years, the effect of the decision is to 
give this city electric light in the streets at once. It also 
denies the right of a city council to give an exclusive 
contract for lighting purposes to any company.” As 
we remarked before, this question of exclusive fran- 
chises is highly important, and it is well to know what 
the courts think about it, even when they do not agree, 
It will be noted that the opinion of the highest Court in 
West Virginia, while of a sweeping character, does not 
conform with that delivered by the United States Court 
in Michigan, 
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Noble’s Double Are Lamp. 





Our illustration represents a new double arc lamp in. 
vented by Mr. Clarence B. Noble, of Cleveland, O., and 
embodying several novel features of construction. Refer- 
ring to the drawing it will be seen that A and B represent 
the usual fine and coarse wire magnets which act differen- 
tially ona common core. Pivoted to the core and to a 
standard G is a bar, to which, between its pivots, is at- 
tached a horizontal bar K, extending at right angles be- 
neath the former. The clutches d d’ are supported on the 
ends of hooked links P P’, which are suspended from the 
extremities of U-shaped formations on the ends of a lever 
h, which latter is pivoted to an extension J of the standard 
G. The leverhis normally tilted so that one end, that 
for instance which supports the clutch d, islower than the 
other, being under tension fromaspring ¥’. The construc- 
tion is such that one end of the bar X rests normally directly 
under theclutch d, while the other end is considetably 
below the clutch d’. As a consequence, only the rod 7 
will be acted on when the bar K is lifted to establish the 
arc. It will be understood that the hooked link Psupports 
the ring clutch in a horizontal position and that a tilting 
of the clutch in a horizontal position to grasp the carbon 
takes place when the bar strikes against the clutch. 

It will also be seen that the lever h is connected with 
the movable core b of magnet D. This magnet is wound 
with both fine and coarse wire, the fine wire being in the 
same shunt around the arc with magnet B, and the coarse 
wire forming a part of the main circuit. The core b carries 
a projection which plays between two pair of contacts a’ 
a” and o and a, The contact a is the terminal of the 
coarse wire coil on magnet D, and the others are pieces 
separately supported by an insulating block, as shown. 

The main circuit enters the lamp at +, and after pass- 
ing around the magnet A branches at A’; one branch 1 
going to contact a” and the other 2 to the coarse coil of 
magnet D. The course taken by the current depends on 
the position of the strip b’ with reference to the contacts, 
as will be explained presently. 

The normal! position of the core b is down. The current 
in passing through the lamp energizes magnet A, lifts its 
core, and accordingly the bar K. The latter tilts the 
clutch d, which grips the rod and causes it to rise and 
establish the arc. As the carbons are consumed and the 
resistance becomes greater, more of the current is shunted 
into magnet B, which operates on the core in the usual 
way, and Jowers the bar K, allowing the rod to feed. The 
course of the current is now as follows: From + through 
magnet A, out at A’ and along branch 1 to contact a”, 
through strip b’ to contact a’, to upper carbon, to lower 
carbon and to —. 

When the arc is established the movement of the bar 
K is not great enough to impinge against the ring d’, and 
so rod T and the carbons 2 only are separated. When, 
however, the carbons are nearly consumed, the resistance 
increases abnormally, and the current in the shunt be- 
comes stronger, so that magnet D becomes sufficiently 
energised to lift its core and the strip b’ from contacts a’ 
and a”. The full current then passes through the shunt 
wire, drawing core b up until strip b’ makes contact with 
oanda. When this contact is made, the main current 
then passes over branch wire 2, through the coarse coil on 
magnet D, contact a, to strip b’, contact o to the car- 
bons 2” and thence to—. The heavy current now passing 
through magnet D holds the strip b’ against the con- 
tacts. 

The lifting of the core b also causes the tilting of lever 
h to a horizontal position so that ring d’ is brought within 
the movement of bar K, and as h becomes horizontal at 
the same time core b is elevated, the ring d’ will be 
lowered upon the bar K and be tilted to grip the rod, 
while the ring d will be lifted away from the bar K. The 
parts are adjusted so that the point at which this rod is 
elevated by bar K will be the point at which the arc is 
established. The carbons x’ will now be consumed and fed 
in the same manner as the carbons z. 


The main core is slotted, and a block is inserted into the 
slot and hung on a pin which passes laterally through the 
core and projects through its side, where it has secured to 
itanarme. The block is also slotted to allow a pin to 
slide within it, and it has an enlarged base which extends 
out beyond the core to rest on the head of the magnet B. 
The arm e extends out and over the spring armature F of 
a magnet C, which is secured to the lampframe. The 
armature is of insulating material but has a piece of metal 
secured to its lower face, and is further provided with a 
contact which engages with another on the head of the 
magnet (’, the latter contact being one of the terminals of 
the magnet. The terminals are, therefore, in a branch cir- 
cuit around the lamp from + to —, as shown. 

Now when the second set of carbons 2’ are burned out 
the resistance becomes excessive and the magnet B draws 
its core down, allowing the arm ¢ to force the spring F 
down 80 that contact is made with between the metal pieces 
below. The lamp ie thus cut out or short circuited, and 
so long as the current passes through magnet C’ the arma- 
ture F will be held down. 

It will be noticed that the magnet D does not act to 
shift the lever h until the resistance of the carbons x be- 
comes excessive owing to the complete or nearly complete 
exhaustion of the carbons or of one of them, Under other 


conditions the spring Y’ counterbalances.the pull of the 
magnet. 

During the consumption of the first set of carbons, the 
carbons of the second set are in contact, the upper carbon 
being supported by the lower, and thus ihe arc-establish- 
ing and feeding magnets are relieved of their weight. 
Similarly, while the second set is being consumed, the 
unused stub of the upper carbon of the set zx is resting 
on the lower carbon. In each instance the clutch of 
the set not in use is raised out of the path of the bar K. 

It is evident that the contacts a’ afid a” may be dis- 
pensed with, and that the branch 1 may run directly from 
A’ to the, carbon rod 7, In this case, obviously, there 
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Nosie’s DouBLe Arc LAMP. 


would be a circuit through the first set of carbons, or what 
remained of them, after the second set began to burn, but 
the resistance of that circuit would be so great as practic- 
ally to cut out the first set. 
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Patten’s Electric Recording Target 





With the improved construction of small arms, accurate 
firing with the infantry weapon has made corresponding 
advance, and nothing but the power of the weapon now 
places.a limit to the distance at which an object can be hit 


Figs. 1 anp 2.—PATTEN’s ELECTRIC RECORDING TARGET. 





by a qualified marksman. During the past five years the 
United States Army has done more than any other to dem- 
onstrate the possibilities of the rifle, and from spring to 








four concentric areas in which the hits have a diminishing 
score value from the centre outwards. A hit in the bull's. 
eye counts 5, In the next outer ring a bit counts4, in th. 
next 8, and a bit beyond the outer elliptical ring counts 2. 
‘The shot values are, therefore, 2,8, 4,5 in regular order 
from periphery to centre. ee 

It is not quite sufficient, however, to know in which 
ring of the target a shot has struck; something more than 
the mere score value must be indicated, for it is necessary 
to know whether in a given ring a shot was above or be- 
low a horizontal central line and whether to the right or 
left of a vertical one. 

To effect this the target face is subdivided, as shown, 
into 15 subdivisions or areas. The bull’s-eye remains in- 
tact, as it is quite sufficient to know that any part of the 
bull’s-eye has been struck, The “three” and the “four” 
rings are, however, subdivided by diagonal lines into.high 
and low, right and left quadrants each, while the outer 
“ two” space is divided as shown into six parts. 

In the practical target each of these 15 parts is repre- 





|} sented by a separate independent steel plate, which is so 


connected in an electric circuit as to transmit, when 
struck, its own separate it to the anniuiciator at 
the firing point, — . 

Ordinary annunciator systems would, however, require 
15 distinct circuits for this purpose, one complete circuit 
magnet and indicator for each separate plate of the 15 
sections, making in all about 30,000 yards or 5 miles of 
wire to equip a single target for a thousand-yard range, 
and such a system would evidently place a recording tar- 
get far beyond the limits of a reasonable cost. _ . 

The reduction of this system of wiring to a minimum 
without the use of costly transmitting devices is the most 
characteristic feature of Lieutenant Patten’s system. 

The system depends upon the application of a simple 
mathematical principle which finds such perfect adapta- 
tion that it would seem contrived for this special use. 
The score values, 2, 5, 4, 8, placed in the above order for 
a purpose may be regarded as four distinct and inde- 
pendent elements, and viewed as such they are susceptible, 
when taken first singly, then in groups of two, then in 
groups of three, and lastly altogether, of just 15 combina- 
tions, no two of which are alike, as follows: 


2 5 4 3 
43 
24 
58 

28 
10 
254 253 243 543 4 
2543. 1 


It is evident that the fifteen plates of the target may be 
assigned each one of these fifteen numbers, and each will 
have a different number. 

The bull’s-eye is least hit, the largest number (2543) 
should therefore be assigned to it. 

The ‘‘four” ring is the next least bit, and the four num- 
bers, 254, 258, 243, 543, having each three figures, evidently 
belong in the four quadrants of the “four” ring. Thus 
each plate in the “four” ring has a designation num- 
ber containing three figures, and the particular one of 
these tells at once the angle of the plate, or the quadrant 
of the ring struck. There are just four more mumbers of 
peculiar significance, 3, 23, 53,43. They have less than 
three figures each, and all end in 3. Evidently these four 
figures should be assigned to the four quadrants of the 
“three” ring. The remaining six, 2,5, 4, 25, 24, 54, be- 
long to the six spaces of the outer ‘‘two” ring, and the 
entire fifteen plates of the target are numbered as shown 
in the diagram. 

The four score values combined as shown may, how- 
ever, be combined if represented by four different wires as 
well as four figures. The evident possibility of transmit- 
ting the fifteen different indications by means of four 
wires instead of fifteen is thus seen at a glance, all that 
is required for this purpose being some type of combina- 
tion circuit key attached to each plate in such a way that 
when any plate is struck the proper combination of cir- 


autumn target practice is the most conspicuous feature of | cuits will be affected. For this purpose four main circuit 


the soldier’s daily routine; so extended and so thorough is 
this regular practice that the need of some reliable auto- 
matic target capable of indicating instantly at the firing 


wires are taken, preferably of different colors, and desig- 
nated the ‘‘ 2,” “5,” “4” and “ 3” wire respectively. Al! 
are first carried to the bull’s-eye together. Here a key or 


point the value and position of the hits upon its surface is | circuit-breaker is arranged (Fig. 2) so that whenever this 


strongly felt. 

The idea of an electric annunciator target is not new, an 
English engineer having patented such a device as early 
as 1862. Since that time a number of inventors have 
turned their attention in this direction with varying suc- 
cess. The target of Lieut. F. Jarvis Patten, U.S. A., 
which is described below, departs from former lines of 
work in this field. Recognizing the perfect feasibility of 
obtaining through electrical circuits the indications re- 
quired, Lieutenant Patten aims ata material reduction of 
the annunciator system by which the indications are trans- 
mitted, and, singularly enough, the regular service target 
lends itself quite readily to such a result. 

Fig. 1 is a diagram of the short range service target. As 
will be seen, ite face is subdivided by elliptical rings into 


plate is struck all four circuits are simultaneously opene‘ 
and the figures 2543 in the four-drop annunciator at the 
firing point are all displayed at once and are read in the 
usual way from left to right. 

The four circuits are then taken around the ‘‘four” ring 
and at each of its plates one of the circuits is omitted, the 
key being arranged in each case to break the remaining 
three. Hence a different combination or set of three cir- 
cuits at each plate of the fourrings is obtained. In like 
manner at each of the remaining plates of the target, keys 
are arranged to operate the particular arrangement 0' 
combination of circuits that corresponds to its particular 
number. The system is, therefore, comparatively simple. 
At the firing point the four main circuit wires are con- 
nected to the magnet coils of an ordinary four-drop 40 
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nunciator having drops numbered 2, 5, 4 and 8, one con- | gone-some tests in the hands of the inventor and has given 
trolled by each wire circuit. From the annunciator the | good results. The comparative simplicity and cheapness 





four wires go tothe. battery in parallel arc and. thence 
to ground; and from the target they go also 
to the ground; while at each firing _ point 
the wires running down the pole make a loop in 
which the annunciator may be temporarily inserted. 





war 


Fia. 6.—Pump Driven BY Motor. 


Over the annunciator a miniature target, sub-divided and 
numbered like the distant one, serves to show at a glance 
the meaning of any indication and the location of the hit, 
although with little shooting the entire system becomes 
fixed in the memory. Thus, four figures or drops show a 
bull’s-eye; three figures or drops show a ‘‘ four” ring ; less 





of the device commends it favorably to all who are inter- 
ésted in target practice, as it promises a ready means of 
obtaining a reliable score delivered : instantly at the firing 
point without labor. of any kind, all intermediaries be- 
tween marksman and target being wholly discarded. 





The €. & C. Motor Company at the Electrical 
Exhibition. 


The C. & C. Motor Company, who occupy a large 
space on the south side of the music stand, at the Ameri- 
can Institute Electrical Exhibition, make one of the 
finest exhibits in the building. They show electric motors 
and batteries applied to a very large variety of uses ; but 
as it is impossible in any limited space to show everything 
that can be done with the motor or battery, their idea has 
been to illustrate motors in use for widely different pur- 
poses, so that the exhibits will be rather sign posts of the 





possibilities, than complete demonstrations of everything |. 


to which the motor is applicable. The most conspicuous 
exhibit in their space, and one that is principally interest- 
ing to the ladies, is a portion of a sewing machine factory 
operated by a single one horse-power automatic motor, 
driven by the same current which supplies the lights for 
the operators. 

This motor, illustrated in Fig. 1, is shunt-wound, so that 
it 1uns at a constant speed, whether running free or heavily 
loaded, and it is belted to a light shaft which runs length- 
wise under the sewing tables. The operation and speed 
of each sewing. machine is controlled by an individual 
treadle, which throws the belt of that machine into, or 
out of, connection with the main shaft by a friction 
clutch. This arrangement gives to each machine the full 
advantage of the whole power of the main shaft to start 
up quickly, so that a great deal of working time is saved 
by the operator being able to have her machine started 
instantly at full speed. Though the load occasionally put 
upon the motor, when all the sewing machines happen to 
be in operation at once, is considerably in excess of the 
rated capacity of the motor, and though again at times 
none of the machines are in operation and the motor is 
consequently running on ‘‘no load,” its speed never varies 
more than 100 or 200 revolutions from its normal speed of 


1,800. 
; Small Fan Outfit. 

To show the convenience with which small electric 
motors can be handled, a number of the smallest sized 
motors are shown operating small propeller fans. The fan, 
which is made to be mounted directly upon the shaft of 
these motors, has its blades placed at a very slight angle, 
so that it can revolve at the highest speed of the motor, 
thus avoiding belting or gearing, without ‘‘ churning” the 


is mounted directly upon it. It.is found better to use the 
propeller, which suffers some inefficiency from high speed, 
than to make the apparatus complicated by the introduc- 
tion of gearing or belting to slow it down, and suffer the 
accompanying loss of 15 or 20 per cent. by extra friction. 
The current for actuating the motor is derived from four 
cells of Julien battery placed in a knee case in the 
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centre of the bout, and the flow of current from the 
battery to the motor is controlled economically by a suita- 
ble switch, which is made as part of the motor. The ap- 
paratus on exhibition has a record of four miles an hour, 
carrying two passengers, on the Grass River near Canton, 
N.Y. While this is of course a very slow speed, the 
motor is altogether out of proportion to the boat, and it 
will readily be seen that when a +h. p. motor is substi- 
tuted, as is the intenti nD, a very high speed will be re- 
C 





Fic. 4.—AUTOMATIC CUT-OUT. 


alized. The success of the apparatus has been so great 
that the builders are preparing to manufacture a full line 


of electric boats, 
Organ Pumps. 


In response to a great many demands for motors to 
pump for organs a number have been arranged for this 


FIGS. 1, 5 AND 2.-—C. & C. MOTORS AT THE ELECTRICAL EXHIBITION, 


than three figures ending in 3 a ‘‘three” ring; with all 
other indications, a two ring is scared. 

There are numerous features of detail in which the 
target differs from earlier forms, but itis a peculiar feature 
of this target that the different plates are arranged in re- 
ceding planes from the periphery toward the centre, the 
bull’s-eye being the rearmost plate. The great advantage 
of this arrangement will be apparent when it is considered 
that it admits placing the four corner plates of the target 
all in the same vertical plane to the front. When an 
ordinary paper target is pasted over the entire structure 


it presents, at any distance, the ordinary appearance of. 
the service target, and is thus made absolutely frée from’ 


the objectionable shadows that would otherwise be cast by 
the front plates upon those in the rear. 
During the past summer the target described has under- 


air excessively. To give the necessary clearance to swing the 
fan, the motor is inverted so as to raise the shaft from the 
base and is mounted upon an ornamental tripod. which 
serves as a yoke to the field magnets. Upon the top is a 
lamp socket with a key, which serves as a switch for start- 
ing and stopping the fan, and furnishes a means of regu- 
lating the speed. by putting in a plug, or putting in a lamp 
to increase the resistance in series with the motor. 
-Electrie Boats. 

The. use of electric motors for marine propulsion is 
shown in a very-handsome canoe made by Rushton & Co., 
the celebrated. boat builders, especially for use with the C, 
& ©. motor.. A motor of the kind shown in Fig, 2 is 
placed in the stern of the boat. Its shaft is lengthened and 
extended out astern under the rudder, where a very small 
two-blade propeller, made to revolve at a very high speed, 


work, and one is shown at the exhibition pumping a large 
model of a Roosevelt electric-action church organ. Owing 
to the small amount of power required for this work, it 
has not been necessary to turn the power-switch on the 
motor further than the second contact out of five con- 
tacts, although the motor is of the smallest size made. 
The connecting gear between the motor and the bellows 
of this organ is the same as has bern used in a number of 
other cases with entire success. It consists of a large 
bellows, which is driven by a belt from the small pulley 
of the motor, and which, in turning,.imparts a reciprocat- 
ing motion to a-connecting rod, which is fastened to the 
pump handle of the organ. : 
The Automatic Armature Winding Machine. 

This illustrates the practice of automatic and inter- 

changeable machine work followed in the manufac- 
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ture of the C.&C. apparatus. It was designed with a 
view to working an automatic machine, which would 
wind ‘a complete armature of such a nature that no con- 
nection between sections would be necessary, and that the 
work of assembling could be done by unskilled hands. This 
machine, which has already been described in our columns, 
winds insulated copper ribbon on edge, forming a com- 
plete armature winding of sufficient turns to make 
an efficient motor, and runs without attention 
until the winding is complete, when it stops itself and 
waits until the completed winding is removed, and the 
machine is started on a new winding. The operations of 
leaving-projecting loops for the commutator connections, 
counting the number of convolutions in each section and 
counting the number of convolutions for the complete 
armature, so as to stop itself after the completion of the 
last turn, are all done automatically by ratchet wheels 
and cams. The product of the machine is a continucus 
flat bobbin of wire ribbon, wound edgewise, divided into 
sections by projecting windings, but perfectly continuous 
in all other respects. This winding is slipped on to an 
iron core, and the commutator is soldered on to the pro- 
jecting loops, forming the armature. It is claimed that 
this is the only entirely automatic winding machine in 


existence. Its present aggregate product is a little over |., 


1,000 armatures. 
The Automatic Cut-out. e 


This apparatus, shown in Figs. 8 and 4, is furnished as a 
additional safeguard in places where a motor is to be run 
continuously on such work as fans, pumps, etc., where it 
may not receive much looking after. It is arranged to 
short circuit the motor, thereby slowing it down instant- 
ly, and disconnecting it from the main line in case any- 
thing goes wrong with any part of the apparatus, with 
the motor, belt or fan. These cut-outs are made so as to 
close the c:rcuit if the electromotive force across the ter- 
minals of the motor exceeds the amount allowed. This 
covers any accidental opening of any circuit connections, 
the disarrangement of the brushes or too great speeding 
up of the motor, as in the case cf the belt breaking. The 
cut-cuts are sometimes wound and arranged so that they 
will not allow the motor to operate excepting upon the | 
maintenance of given conditions of running—for exam- 
ple, when the armature and field are taking a specified 
amount of current and no other, or when the motor is 
* running at 1,500 revolutions and no slower or faster. 


Miscellaneous Fxhibits. 

A dynamometer of the form described in THE ELECTRICAL 
WoORLI! of Sept. 10 and 17 bas been constructed by the in- 
ventor, Prof. J. Burkitt Webb, and is shownatthe Ameri- 
can Institute Exhibition in continuous operation with a | 
C. & C. motor. The principle of the dynamometer is to | 
observe the pull or torque exerted by a motor by mount- 
ing it upon a float or caisson in water and observing the 
extent to which the action of the motor, when doing 
work, tilts the float over sidewise. This is most conven- | 
iently and accurately meesured by restoring the float to 
equilibrium by sliding a balance weight until the flvat is 
leveled and then observing the position of the weight. 
The dynamometer has several specially valuable features, 
among others being the fact that the water offers very | 
much less resistance to shifting of position than any kind! 
of a pivot ; in other words, the balancing is very seni- | 
tive. It also overcomes tbe difficulty of alignment of the | 
shaft to the motor and the driving appatatus, because the | 
float is free to adjust itself sidewise to the line of shaft- | 
ing, and if out of line by reason of being too high or too 
low, the difficulty is easily remedied by the addition or | 
drawing off ofa litule water, Tests of the motor exhibited 
were made at the Stevens Institute. | 





A 4 b. p. C. & C. motor and 18inch propeller fan out- 
fit is exhibited by the Julien Company in conjunction with 
the'r system of storage batteries. 

A simple method of driving blowersis shown in an 
efficient working apparatus, consisting of 2 very small 
Sturtevant blower, coupled direct to the shaft of a 3 b. p. 
motor. The speed and working of the blower are regu- 
lated by the speed-switch of the motor, and the whole 
forms a neat apparatus mounted on one base without belt- 
ing or gearing of any kind. 

Motors of 4, $ and 1 h. p. for arc circuits are shown both 
in operation for driving the various exhibits, and station- 
ary. These motors, one of which, the} hb. p., is illustrated 
in Fig. 5, are all provided with the Wheeler regulator. 
This regulator consists of a multipolar connected armature 
and field, the field being wound in sections, which are 
proportioned so that they will divide the main line current 
with the armature, always taking that percentage which 
will give the most efficient output for the machine afforded 
by the condition of running, as determined by the speed 
switch. This switch is connected g0 as to ply the 
means of short circuiting more or ‘Jess of th -of the 
tield. In this way the current flowing througigthe arma- 
ture is also controlled, without having actual access to.the 
armature. The paths for the current of thearc light cirenit 
between binding post and binding post of the motor are 
through the brushes and armature, through the cojls of 
the field, and through the short circuiting switch and the 
evils of the field which are not short circuited. There are 
thus three paths for the current, and there is absolutely no 

dauger of injury from the accidental opening of either one 
of these paths. 
The small 4 bh. p. motor, shown in Fig. 2, is in- 
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teresting as being made with a complete regulator. A 
further advance has been gained in this smallest machine 
by fitting it with 'a cylindrical commutator in all respects 
like those used on larger sizes. The armature core is sup- 
ported by brass spiders into which the shaft is screwed, 
overcoming the difficulty of an unbalanced armature, and 
produ ing a perfectly interchangeable machine in motors 
to be used continuously on power lines. The bearings 
also are made heavier. 

There is also shown in operation a rotary pump driven 
by a small C. & C. motor, and illustrated in Fig. 6. The 
motor is connected to the pump by a belt and furnishes a 
steady stream of water. 

The show case within the exhibit contains the various 
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A Nove. ELEcTRIC GAs ALARM. 


interchangeable parts used in the making of motors as 
they come from the punches and tools before assembling. 
The parts are numerous, and many of them are of great 
novelty of detail. They indicate fine workmanship and 
high finish, and show clearly the uniformity not only ob- 
tainable, but one may say almost unavoidable, in manu- 
facturing large quantities of apparatus. 
———__—_—__ sre 2] o+ @ ____—_—_—_——__ 


A Novel Elceiric Gas Alarm. 





Our illustration represents an apparatus which has been 
designed to avoid accidents caused by the escape of gas 


| from burners. It gives an alarm when a burner is acci- 


den'ally turned on. To accomplish this object the in- 
ventor, Mr. Wm. G. Joerke, of this city, employs an in- 
verted L-shaped pipe, one end of which is in line with the 
burner. 

Over suitable pulleys in this L-shaped tube is passed a 
rope, which at one end is connected with a weight which 
balances a connecting bar secured to the other end of the 
To the weight is fastened one end of a wire con- 
nected to a battery, the wire being passed through a long 
narrow slit in the tube or pipe, the walls of which are 
covered with insulating material. As will be seen, a bar 
projects out through tLe lower open end of the short 
vertical portion of the tube, and has rigidly secured to its 
lower end a hemispherical chamber, open at its lower end, 


| and designed to occupy a position a short distance above 


the gas-flame, as shown. When the a is burning, this 
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Fics. 1 AND 2,—HovustTon ‘‘ IRon-CLap” Moror. 


hemispherical chamber forms a shade. But the principal 
office of this chamber is called into operation when the 
light is accidentally extinguished and the gas, in escaping, 
ascends and fills the chamber. This causes the connect- 
ing-bar to move upwardly and the weight to descend, the 
cord moving over the pulleys secured in the tube. 

In the bottom of the left-hand tube is a piece of metal 
which constitutes the other terminal of the annunciator 
cireuit. Hence when the weight descends into contact 
with the latter, the circuit is closed, and the alarm is given 
by the failing of the annunciator drop or the ringing of a 
| 
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“ Water-Wheels for Lighting Plants.—The Dustin & 
Hubbard Manufacturing Company, recently established at Oak- 
jand, Me., are about to increase their foundry cepacity and other- 
wise add.to their works. Overhead tramways are being put in 
and new machinery added. Among the orders now under way 
are water-wheels and machinery for an electric light plant at 
Waterville, and a similar outfit for Oakland.—Jron Age, 
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In a communication which appeared in our last issue, 
Prof. Edwin J. Houston took exception to a statement of 


‘Mr, Rudolph Eickemeyer as to priority in inclosing: the 


armature in the field coils of a dynamo, and referred toa 
patent granted to himself, in which the armature is thus 
inclosed. Our illustrations, Figs. 1 and 2, show two de- 


‘signs of the iron-clad type described in the patents: -Fig.1 


shows the general form given to the field magnet frames. 
This consists of a hollow cylindrical frame provided with 
exterior longitudinal slots S” S” extending through -the 
entire length of the cylinder and situated at opposite ex- 
tremities of one of its diameters. This slot is provided ¢or 
the field magnet coils C C’, Fig.2. - - a? tin 
Nand S are the magnetic pole pieces, which in the type 
shown in Fig. 1 are formed of a portion of the cylindrical 
mass of the field magnet frame; their position being, of 
course, dependent on the position of the field magnet 
coils. When it is desired to give greater definiteness of 
position to the pole pieces, the shape of the field is modi- 
tied, as shown in Fig. 2, the same being provided with pro- 
jecting edges. The grooves on the sides of the projections 
can then be utilized for the location of coils of wire. . + 
——-- —--_ ~o-+0 © oom —— ange 


The Evolution of the Iron-Clad Pynamo.” 


To the Editor of The Electrical World: 5: 

Six: The statement in the e itorial column of your 
issue of the 26th inst., that ‘‘ Now and then, but not very 
often, something is brought out for which no prior claim- 
ant is to be found,” I can fully indorse, for my experience 
during the last thirty years has fully demonstrated that 
fact, if no other. z ty” 

I hope that you will allow me to say a few words in 
answer to the gentlemen who, in your issue of the 26:h 
inst., refer to my communication published in that of the 
19th inst. set gy 

Mr. W. Forman Collins claims the invention of that style 
of dynamo in which the armature is inclosed in the field 
coils for, among others, his countryman Prof. George 
Forbes, who on Nov. 25, 1886, disclosed such a device in-a 
discussion before the Society of Telegraph Engineers and 
Electricians, of London. 

The date of my application for a patent on the above 
manner of winding the field coile being March 2, 1885, cis- 
poses of that claim. The other machine mentioned by Mr. 
Collins I am not acquainted with. oe 

Prof. Edwin J. Houston, with whose work as an elec- 
trician I have been familiar for a iong time. and of whose 
ability I have the highest opinion, says, in your issue of 
the 26th inst.: “On reference to a patent granted to me 
for an electric motor numbered 356,878, and dated Feb. 1, 
1887, it will be seen that my field coils are not unlike Mr. 
Hyer’s.” In the patent here referred to, the field coils are 
wound upon a hollow cylindrical magnet which surrounds 
the armature, while in the Hyer motor, if I understand 
its construction, the field coils are wound upon non-mag- 
netic spools which surround the armature, while the hol- 
low field magnet, which is made square in Mr. Hyer’s ma- 
chine, is outside of both field wire and armature. : 

It seems to me that there is no similarity whatever be- 
tween the field coils of Professor Houston and Mr. Hyer. 

Professor Houston’s patent discloses a field magnet 
wound in a peculiar manner, while in my machine the 
armature core itself becomes the core of the field magnet. 

I think that Professor Houston will concur in my opiv- 
ion as expressed above, both as to the resemblance of his 
and Mr. Hyer’s style of winding the field, and as to the 
resemblance between his field coils and my field coils, 
when he examines the matter a little more closely. 

Of Mr. Hyer’s motorI have no other knowledge than 
what was contaived in your issue of the 12th inst. © And 
I yet am uvable to see any reasons for changing my opin- 
ion as expressed in my communication published in your 
issue of the 19th inst. R. EICKEMEYER. 

Yonkers, N. Y., Nov. 26, 1887. 








Electromotive Force of the Water Battery. 


To the Editor of The Electrical World: : 

Sir: Will you have the kindness to inform me, throug! 
the columns of THE ELECTRICAL WORLD, if the ‘* Simple 
and Convenient Form of Water Battery,” as described by 
Prof. Henry A. Rowland, on page 200, Vol. 1X., of THE 
ELECTRICAL WORLD, can be used to measure the E. M. F. 
or difference of potential between two points in a circuit, 
or the relative difference between several points, and also 
what the probable E. M. F.of one cell of such a ater 

tery is? FRANK SHLAUDEMAN. 

Decatur, Til. ' , ati: 

ANSWER : The battery can be used for the purpose des- 
ignated. , Regarding the E. M. F. of the zioc- 
battery, an able electrician gives us the follow 
of his tests; + teciers ter: vit aac ain 

‘Zinc (amalgamated) and copper (clean) in. | water 
(zinc, copper and. water all commereial ves a slightly 
variable E M, F. having a mean ep = st 1.08 volts. 
Rods of zinc and copper each’, inch in diameter and } 
inch long in a beaker of 1} inch diameter (about ¢ inch be- 
tween electrodes), gaye about 1 volt pure water, The 
resistance was 30,000 ohms ; 4 or.5 drops of sulphuric acid 
did not change the E. M. F. practically, but lowered the 
resistance to 250 ohms.” —Eps. E. W. 
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The Wilson & Hard New Medical Apparatus. 

At the American Institute Electrical Exhibition Messrs. 
Wilson & Hard of this city exhibit a most interesting set 
of electro-medical apparatus, which embody a number of 
novel improvements in the detail of construction, and by 
which the handling of the apparatus is greatly facilitated. 
These improvements are largely the result of the labor of 
Mr. J. Randolph Hard, and a number of them deserve 
notice. Beginning with a seemingly unimportant detail, 
we find in the new adjustable cord tip a novel combina- 
tion. Our illustrations, Figs. 1 and 2, show the tip com- 
plete, and in part section, while Fig. 8 shows the same 
with the two parts separated. As will be seen in Fig. 2 
the taper plug when screwed into the socket presses the 
tinsel of the connecting cord apart, making a good con- 
tact, and at the same time pressing it firmly against the 
wall of its socket, so that itis impossible to pull it out. 
This connection can be made in a very short time, and is 
said to be very durable. 

The vibrating rheotome and induction coil, in connec- 
tion with the physician’s set, is shown complete in Fig. 4. 
This apparatus is designed to give various qualities of cur- 
rent, and, as will be seen, the vibrator includes two 
electro-magnets, by means of which the vibrating reed 
can be started immediately without being operated by 
hand, each magnet working independently of the other. 
This instrument embraces several novelties. The first 
consists in a new form of vibrating reed by means of 
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which the number of vibrations per second, as well as the 
quality of the current, can be regulated at will. 

It will be noted that the reed, which is set in vibration, 
plays between two contacts, one on either side. The reed 
itself, shown in Fig. 5, is held in a slotted post, shown in 
detail in Fig. 6. For a slow vibration the spring is placed 
so that its extreme end is even with the rear of the post so 
as to give a long swing to the reed ; whereas for a rapid 
vibration the reed is pushed into the slot as far as is ad- 
missible. The reed itself is made of a single piece of 
metal into which a strip of platinum is set, so that it does 
not interfere with the conductivity of the spring, and 
makes one continuous surface of the whole, This reed 
vibrates between two contact posts, shown complete and 
in detail in Figs. 7 and 8, These posts are eo constructed 
that the contact point can be placed at any angle with re- 
lation to the reed, so that the point of contact can be 
changed at will, and in this manner the number of vibra- 
tions of the reed can also be controlled, to.a certain ex- 
tent, by shortening or lengthening the swing of the reed. 

The battery cells employed in connection with this ap- 
paratus contain a number of improvements. Our ‘illus- 
trations, Fig. 9, shows the double cell with the cover “and 
electrodes remsoveg., showing the entire construction. The 


cell as wel} a the Cover are made of hard rubber, and at 
each end it: special compartment, designed as a drip 
cup, ttito the zincs are inserted after they are pulled 
out oF when the battcry is notin use. On the 


rs is a frame, on the upper edge of which 
are hinged pair of serrated plates, one for each zinc, 
which dear against the faces of the latter when they are 
nserted im the liquid, as shown in Fig. 9. These serrated 


plates serve to hold the zinc in the frame, and their numer- 
ous points serve to insure good contact. The plates are 
provided with springs, which press them against the 
zincs, and are provided with thumb pieces, so that they 
can be held apart for the insertion of the zincs. Under- 
neath the zinc holder is a plate provided with a packing 
strip of soft rubber. As the zinc is withdrawn this soft 
rubber wipes off the acid adhering to the zinc, and the 
latter being placed in the drip cup provided at the side, 
any remaining acid falls to the bottom. 

The double cell is also provided with a nut for throwing 
into circuit one or both cells as desired. 

The carbon used in the cell is molded together with 
the connector, as shown in Figs. 10 and 11, so that. all 
corrosion of the connector is obviated, This is accom- 
plished by soaking the upper part of the carbon io melted 
paraffine, so that the paraffine fills the pores and prevents 
the liquid from rising in contact with the connector. 
Messrs. Wilson & Hard also exhibit a beautiful physician’s 
cabinet, fully equipped, and containing a multiple switch, 
by which any number of combinations can be made with 
but a single movement. 


Electricity at the Proposed International Exhibition 
at Brussels. 


The official décamente ofthe proposed International Ex- 
hibition at Brussels, to be given under the special patron- 
age of King Leopold of Belgium in 1888 have just been 
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issued. The exhibition is of a general nature, but special | stimulation” and a diploma of. “ participation, with a 
attention is to be paid to electricity. An appeal is ad-| commemorative medal, is given to all adberers to this 
dressed to electricians to participate, and an elaborate | exhibition.” 


classification is made of electrical apparatus to be included. 
The list includes apparatus for ‘“‘the blowing of mines” 
as well as the best methods for the 


and at low tension.” 
lighting of sail chips,” and another is ‘‘the most practi- 
cal process to set fire to artillery pieces.” In subdivision 
E is included thé best electric battery to be used in a 
*‘ telegraphic flying station”; also “‘ electric apparatus ap- 
plied to the realization of the block system,” and ‘‘ com- 
munications of stationary posts with the walking posts 
and of the latter between them”; besides ‘‘ apparatus of 
electric correspondence between the station employés and 
those on the way.” Department 60a relates to systems 
‘‘of automatic informator revealing at a distance the 
temperature of certain places in a monument or any es- 
tablisbment.” The item of * beat recorder” in class 61 
may possibiy be taken (o refer to apparatus for counting 
deadheads.. In section 58 is classed the best accumulator, 
among whose good points.are enumerated ‘‘ maximum co- 
efficient of restitution in ampére hours” and least ‘ de- 
formation of the blades.” 

Several important points come under consideratiun in 
the class of electric | ghting. Section 50 includes the 
‘* best support of electric lamps for public lighting.” We 
aré of the opigion that 70 cents a night would meet this 
case. The carbon companies will be interested in show- 
ing their Belgian brethren the “best electric pencils for 
arc-focuses.” 
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MEDICAL APPARATUS AT THE KLECTRICAL EXHIBITION. 





** inflam- | tions.” 
mation of caps at high tension, at an average tension, | 822-824 Broadway, any wishful of obtaining information 
One item is a ‘** process of eléctrical | ‘‘ will receive gratuitously all documents and desiderata 
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Subdivision 47a includes “the best arrangement to 
appreciate the value of an electric battery.” Perhaps 
some of the new primary battery stock operators in Eng- 
land will win in that competition. The next section in- 
cludes *‘the best light machine of a power superior to 
10,000 watts,” as well as ‘‘the best system of transferring 
to a distance some mecbanical energy.” 

It is perhaps in the department of telephony that the 
competition offers the greatest problems for solution. 
Thus under clause 39 is wanted ‘‘ The best practical system 
remedying to the mutual telephonic induction of single 
wires, set in a parallel manner, without any noticeable 
weakening in the vocal reception.” The committee add ; 
** We require a system which by the most simple and sure 
means would allow the intercourse of the postsand the 
correspondence of these posts with the others of the net 
through the central office.” Under the same general 
head are embraced “‘the best commutator of wires for tel- 
egraphic offices” and ‘‘the best arrangement to present to 
abnormal heating of conductors.” 

It will be seen that this unusual competition gives 
much scope for ingenuity, but under the head of ‘‘annexed 
question” it is provided that ‘‘a reward shall be granted 
to the most remarkable invention in the electric domain 
not forseen in the questions propounded in the competi- 
tion.” 

The prizes offered are tempting. The first prize, addi- 
tional to special awards in money, etc., is a ‘‘ diploma of 
gold medal with gilt medal.” There isalso a ‘‘ diploma of 
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Any electricians who desire to take part 
** the price of sites of the tariff of 
the general regulations will be doubled for tardy applica- 
On “applicating” to Armstrong, Knauer & Co., 





concerning especially his industry.” 
‘* every information.” 
—— o-oo 


The New York Telephone Investigation. 


To the Editor of The Electrical World: 

Sin: The special Assembly Committee investigating 
telephone companies will resume its sessions in New York 
City, at the Coal and Iron Exchange, Cortlandt and Church 
streets, at 10.80 a. M., Wednesday, Dec. 7. The companies 
whose operations wil! be investigated are : The Metropoli- 
tan Telephone Company, whose territory embraces the 
city of New York; the New York & New Jersey Tele- 
phone Company, operating Long Island and New Jersey, 
within 83 miles of the City Hall, New York, excepting 
Newark ; the American Telephone and Telegraph Com- 
pany, engaged in the construction of long-distance tele- 
phone lines east, west and south from New York City. 

Wa. H. WEED, Clerk of Committee. 

Mexico, N. Y., Nov. 26, 1887. 

Train Lighting in Canada.—The Montreal Herald of Nov. 
5 speaks highly of the lighting of the Pullman ‘cars on the 
Canada Atlantic road with incandescent lamps using the Julien 
storage batteries. 


The firm will supply 











Marshall’s Condensers at. the Electrical Exhibition. 





The exhibit of condensers made at the electrical exhibi- 
tion by Mr. Wm. Marshall contains a large Variety of 
instruments adapted to different situations. Among them 
are the new condensers recently described in our columns, 
the plates of which can be combined to give a large 1ange 
of capacities, by the employment of plug switches, per- 
mitting the connection of the plates in parallel or series 
as desired. The exhibit also contains the usual standard 
types of condenser, illustrated in Figs. 1, 2 and 8, as well 
as several varieties adapted for telegraphic work. There 
is also shown a small pocket condenser of .025 microfarad, 
suitable for testing and other purposes. It is cylindrical 
in shape, as shownin Fig.4; another one, specially con- 
structed for telephone work, Fig. 5, of .028 microfarads, 
is designed as a shunt te the magnets of call-bells, so 
as to reduce the retardation due tothe magnets. The éon- 
denser is assuming more importance day by day in elec- 
trical work, and the exhibit of Mr. Marshall is well cal- 
culated to show the uses to which the condenser ¢ can be 
put. 





Notes of the American Institute Electrical Exhibition, 





We continue below our notes on the American Institute 


exhibits : 
THE OERLIKON DYNAMO. 


The Oerlikon dynamo, designed by Mr. C. E. L. Brown 
and described in our issue of July 23. last, is exhibited. at 
the American Institute Electrical Exhibition, and attracts 
considerable attention by its symmetry and the excellence 
of the workmanship of its parts. One of the distinguish- 
ing features of the machine, it will be remembered, is the 
construction of the armature, in which the wires, instead 
of lying on the surface of the iron ring, are inserted in 
perforations near the periphery, so as to be entirely sur- 
rounded by metal. In this way theiron of the armature 
can be brought exceedingly close to the pole pieces with- 
out danger of stripping the wires by accidental contact. 
The machine exhibited is designed to feed 130 incandes- 
cent lamps. Besides running a number of these, the dy- 
namo operates at the Exhibition two arc lamps, The light 
is white and steady. The lamps are placed in multiple 
arc, similar to the incandescent lamps, and have a ten- 
sion of 70 volts at their terminals, their steadiness being 
no doubt due to the efficient lamp mechanism together 
with the Brown regulator employed, which was also de- 
scribed in our issue‘of July 30. 

We have recently received from Mr. Otto Grueninger, 
consulting engineer of this city, some interesting data in 
relation to machines built by the Oerlikon Works for the 
Societa Elettrometallurgica of Turin (with works at Port 
St. Martin) for electro-deposition of copper. This com- 
pany originally gave an order for one 50,000-watts dynamo 
of 115 volts. The principal conditions were : Continuous 
operation with only 5 minutes stop in every 24 hours for 
cleaning and wiping off ; and none of the parts were to 
heat in any way near a point which might prevent the con- 
tinuous operation. The dynamo furnished under these 
. conditions by the Oerlikon Machine Works was’ dimen- 
sioned and stood the tests, as follows : 


Data of operation 

Tension at termindls.. 2.2 0..0....cccccccscce: ose 115 volts. 
COS ook ios con nee eo o oeeaes aneseas 440 ampéres. 
Output. 0... 02 ccc cseccsnwerccces. cccccscccccves 50,600 watts. 
Number of an, UII, ooo. 5s acne: acucdese 350 
TIO 6 6 oc Boks bv cnes sacccavetene 95 = 
I aisles Sho WISs vcs cs cascnecacens 14,700 Ibs, 
Field magnets, shunt : 

Temgthh OF WHO... cc ccccccccccccscvctesccesecs 15,500 feet. 
Teanehes at Wien S DBs « oactes ane avteons cscs 0.118 inch. 
Sectional area of wire, 7.069 sq. mm........... 0.0109 sq. inch. 
Resistance as Commecbed..... sccccccccesscdtens 11.10 ohms. 
Cnet Wh: MIE 6 oo 40.05 net okgnbbccectusennes - 10,36ampéres. 
Number of turns of wire..... ............-0+.-. 3,370 

Ampere IEDS.... 6 oon ceccescerer epeesecessece 34,913 

Energy consumed in field......................- 1, 191.4 watts. 
Current density per sq. mm. section...... .... 1.46 ampéres, 
Armature: 

Aatek Mena lis ics Sin obaivac'see vodie ive det Sbivnt 21.6 inches, 
TNE, cna Wiles tenga cea dno cone amano 23% inches. 
Wate Wilts OE WIG: 6 vac sccccccvctsvccssccesesee 476 feet. 
Total welalt Of Wi8Os vice 0. vicetssventedstven’s 223 Ibs. 
Sectional area, 78.54 sq. mm... ......... jase: Cage ms font. 
Wim. os weds niccasevaletaa ie ELS 0.0075 c 
Current density per sq.mm..........:. SU lade 2.8 amperes 
Energy consumed in armature............-.++. 1,525 watts, 


After 14 hours of continuous operation under full load, 
the temperatures were as follows: Armature, 140 degrees 
F.; field magnets, 86 degrees F. 

This and the subsequent tests were so satisfactory 
that it led immediately to an order for four more of these 
same machines, These five machines have now been 
working at Port St. Martin for some time... They took 
the place of a number of dynamos which had been a con- 
stant source of trouble through excessive heating and 
burning out of armatures, 

The excellent results which are being obtained in the 
transmission of power by Oerlikon dynamos at Solothurn, 
Switzerland, have now led to an order for transmitting 
at Lucerne 120 horse-power over a distance of. nearly two 
miles. The Oerlikon Machine Works. guarantee in this in- 
stance a commercial efficiency of the tetal plant of. 75 per 
cent. There will be but one generator and one Or. 
each of 100,000 watts capacity. 

THE STANDARD UNDERGROUND CABLE COMPANY, 

Owing to the many objections to overhead wires, among 
which are their liability to injury or interruption by wind 
and rain, their danger, their obstruction of the streets and 
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their unsig atlinese, in edeataiia question is lumens 
ing and receiving considerable attention. The Waring 
insulation, which is used by the Standard Underground 
Cable Company, is a hydro-carbon compound of 
very low specific inductive capacity and the highest 
insulating. quality. .The insulation is uniform in 
quality throughout, the length of the conductor, and 
ranges from 200 to 1,000 megohms as required, Its heat 
resisting point is extremely high, and it is no small ad- 
vantage that cables, the .conductors of which have been 
insulated with it,.can with entire safety be laid in close 
proximity to steam heating pipes, the necessity for which 
so frequently in manufactories and along the streets. 


Tic 





Fies. 1, 4 AND 5. MARSHALL'S CONDENSERS, 

The. cables. made . by the. company are:, anti-induc- 
tion cables, for telegraph, telephone and general 
electrical uses; bunched cables, for telegraph, 
telephone and general electrical uses; electric 
light and power cables, for arc and incandescent 
lighting and for power ; submarine cables for any of the 
uses above enumerated; house cables, for call-bells, burglar 
alarm, annunciator and kindred uses. The anti-induction 
gable conductors are inclosed in a continuous sheathing of 
lead pressed closely around them, each conductor being 
separately surrounded by the metal on all sides. This metal- 
lic sheath serves to screen each conductor from all induced 
currents due to adjacent 





———————— 


cable anti-inductional, and enabling it to be worked along- 
side of telegraph, telephone and other electrical circuits 
without their being affected by it or being itself interfered 
with. This is a point of great practical value. The facility 
which these cables possess of branching, looping and 
splicing is manifestly advantageous. In the bunched 
cables an important point is gained by the manner of “‘lay- 
ing up,” viz.: reversing the direction of the twist of the wires 
in each succeeding layer, thus reducing the_ induct- 
ive effect in 
house cables are made with specially thin yet~ (elec- 


trically) high insulation, and specially light but thoroughly | 
cent. | moisture proof lead. The electric light and power cables 


possess very great flexibility and ease of handling and 





Fic. 3.—MARSHALL’S CONDENSER. 


bending. The company’s submarine cables in addition to 
embodying the principles already referred to can be made 


. | with iron armor protection. 


AMERICAN MANUFACTURING AND SUPPLY COMPANY’S (un. 
ITED) SELF-WINDING CLOCKS, 


This company makes a show of self-winding clocks on 
an effective system. The usual winding part of the 
clock is dispensed with, and a fine motor is substituted, 
which is connected with the battery that is placed in 
every case. The motive power of' the clock is a very fine 
spring, and it makes an automatic connection hourly and 
winds the spring, cutting itself out at the end of six or 
seven seconds, so that the spring is always at u uniform 
tension. There is no possibility of over winding, as the 
winding is always in the direction that the hands are 
moving in. Thus all checking and compensation are 
avoided, and the train can be shertened to such an extent 
as to reduce the friction most materially. 

D. ROUSSEAU. 

This exhibit specially illustrates the application of elec- 
tricity to domestic uses. Various forms are here pre- 
sented of burglar alarms, push-buttons, burners, auto- 
matic and otherwise; bells and annunciators. The push- 
buttons are as novel and pleasing in appearance as they 
must be satisfactory in practical operation. It is no slight 
convenience and comfort to be able to light or extinguish 
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long lines to a minimum. The}. 









button. The buttons are set in sheets of luminous card- 
board so that they can be seen, and their special connections 
read in the dark. Even the gas pendant shines out of the 
darkness, and the tardy match-box will no longer vex the 
soul of the weary searcher, In response to the urgent re- 
quest of some spirited representatives of the jeunesse 
dorée, Mr. Rousseau is at work on a luminous latch 
keyhole, which he has promised to have ~ ready 
for the. festive season now rapidly approaching. 
The extent to which the electric lighting of streets has 
caused a in crime has of late been much com- 
mented on, and when in addition to this the burglar alarm 
will, on any attempt being made to enter a door or win- 
dow, light the gas, sound an alarm and drop a tag showing 
the room entered, the midnight marauder must. begin to 
realize that his occupation is gone. On a recent occasion 
a house was broken into. Though the man was a skilled 
thief the alarm was communicated to the nearest precinct, 
where the number of the house was indicated. Policemen 
were instantly dispatched, and in avery short time the 
burglar was in the lock-up. Inventions of this kind will 
be keenly appreciated. A new feature of Mr. Rousseau’s 
watchman’s clock is that by an ingenious arrangement 
any tampering or accidental interruption of current is 
provided against. The exhibit contains a fine Holtz static 
electric machine, with six 26-inch revolving plates. It 
gives a 18-inch spark, and by an improved device avoids 
all friction on.the revolving plates. 
. THE OTTO GAS ENGINE. 


A very interesting exhibit is made by Mr. A. C. Manning 
with the celebrated Otto gas engine: In one instance a 
Richter dynamo running some 25 incandescent lights is 
mounted upon the cylinder of the engine. and belted 
direct to the fly wheel. This makes a highly novel ex- 
hibit, and the arrangement is remarkably compact. Mr, 
Manning has also a larger engine running a Waterhouse 
arc dynamo that supports several are coterie nes 
effectively. 

THE HILL CLUTCH. : f 


Messrs. Tewksbury and Wonham, managers ‘e the 
Eastern office of the Hill Clutch Works, of Cleveland, 0., 
have specimens of the clutch on exhibition. They have 
been running the Thomson-Houston welding machine, the 
Mutual Electric Company’s dynamo and the ‘‘cyclone” 
pulverizer, which, by the way, is one of the hardest 
places that a clutch can be used in owing to the dust: and 
very high speed it runs at. The clutch is 24 inches by 9 
inches, and is running at a speed of nearly 600 revolutions, 
doing the work remarkably well. They have also two 
clutches mounted, one of the “A” and one of ‘the “B” 
style. They are now at work upon a clutch pulley 90 
inches in diameter by 42 inches face to transmit 500 h. p. 
The pulley is double-armed, and the clutch has six arms 
made of the “A” pattern. They are also making a clutch 
for a spur gear 18 feet in diameter, and weighing 14 tons. 
The 90-inch pulley is going to a Pcs _ in Misionpe- 
lis. 





The Manufacture of Silicon Bronze Wise: 


a PPA, 





We learn that the Scovill Manufacturing Company, of 
Waterbury, are pushing their preparations for | 


qualities the silicon bronze possesses. They have produced 


’|a number of miles of pure copper wire which gets a de- 


cided increase of tensile strength by the introduction of a 
core of silicon bronze. Specimens of this wire give a re- 
sistance as low as six obms to tke mile for a wire .104 
inch diameter, and the gain in tensile strength is some- 
thing over ten per cent. over the best specimens of hard 
drawn copper. They are applying the same principle to 
the construction of a conductor having a resistance of one 
ohm to the mile; and the advantage in the wire of put- 
ting the strength in the middle and making a core which 
shall be strongly surrounded by a conductor of pure cop- 
per seems to be obtained in this form of compound wire 
without the drawbacks which the steel cores have shown 
in practice. 

In the matter of homogeneous silicon bronze wires the 

company have already drawn specimens of wire showing 
a tensile strength of something over one hundred and thirty 
thousand pounds per square inch, and we have seen 
another specimen of silicon bronze which stood a twisting 
test of over one hundred turns in six inches, They have 
built on their grounds at Waterbury a laboratory, in charge 
of Dr. L. Waldo, which is fitted with the most approved 
forms of electrical and mechanical testing apparatus, and 
have given a careful consideration to the chemical and 
physical questions involved in the production of bronze 
conductors. 
_ In pure silicon brouses where nto special effort is. made 
to preserve the conductivity at the expense of tensile 
strength, the company furnish a wire .080 ‘inch diameter, 
with a breaking strain a trifle over 650 pounds, a re- 
sistance per mile of thirty-nine ohms. This would seem to 
be a most admirable wire for all kinds of long single span 
stretches, and the fact that it does not corrode, even as 
easily as pure copper, fits it for use in places exposed to the 
gases of manufacturing cities and salt air, 
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The Exhibit of the E. P. Gleason Manufacturing 
Company. 


having the thread cast in. 
and experts who examined these have expressed some 
doubts as to their being genuine, but when some of the 
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Many mechanical engineers 


In , Albove 20, at the Electrical Exhibition, the E. P.| core sand was removed from the bottoms of the thread, 





Gleason Manufacturing Company make an interesting ex- 


and a microscopic examination had, it was found that the 


hibit of sundry appliances for gas and electric illumina-| scale, formed by contact with the sand, was unbroken, 
tion. The former do not particularly interest us, but| and that no cutting or lathe work had been done. 


we may briefly mention the so-called “pre-heating” bea- 
con fixtures, wherein the gas is heated immediately before | 
its consumption, so.as to render the — of_ carbon 
more brilliantly incandescent. 

The various Gleason factories have sent seinen of 
their work, some of which are interesting. The glass} 
works at Brooklyn have furnished the largest globe ever 
blown in this country, measuring, finished, 37 inches high 
and 28 inches diameter. The lump of molten glass weighed 
about 50 pounds on the end of the blow pipe. When we 
consider that one man’s lungs and his strength were re- 
quired to shape this mass and keep it hot to an incandes- 
cence in order to form it, we can better understand the 
value and rarity of so largea globe, The company also} 
exhibit a fine line of rich cut, satin finish, tinted, blended 
and etched globes and shades of variform and fantastic 
shape, as well as plain or clear, ground or opal arc globes, 
and opal shades and globes. The flower-like shades on the 
lights around the fountain were furnished by this com- 
pany. 

The brass factories have contributed fittings, patent in- 
sulated joints, holders, brackets, . plates, pene orna- 












0 in the exhibi what the ladies call a ‘‘ cun- 
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Fic. 2.—FoOLDING CLUSTER. 


mental lanterns for combined gas and electric, patent 
clusters, etc., etc. 

The insulated patent joint shown in Fig. 1 is an improve- 
ment-on those formerly in use, and although brought out 
only in July of this year, it has already been adopted quite 
extensively, Those used on the gas fixtures of the 
American Institute Fair and the samples exhibited 
prove it to be a strong, substantial joint. There is no in- 
sulation under the heads of the screws to be broken or 
strained by the weight of the fixture or by a sudden 
wrench; no danger threatens from twisting of the wire or 
fixture; absolute imperviousness to gas is secured, and 
theré is no short circuiting across the joint in any ordinary 
uses. 

The new ‘folding cluster” shown in Fig. 2 is a neat con- 
\rivance, supporting the incandescent lamps, either horizon- 
tally or vertically, and anywhere between these two points, 
There is also a sample of brackets furnished for Mr. Vander- 
bilt’s yacht ‘‘Alva,” and some reflecting lamps furnished 
the various United States dispatch boats, Figs. 3 and 4. 


The beacon reflector, a cheap but effective incandescent- |" 


- lamp fixture, is also on exhibition. . It. displaces the re- 
‘lectors in‘which sections of porcelain are used to- reflect 


the rays. If the 14-inch shadé is ‘accidentally broken it |, 


can be replaced for 30 cents, the whole -being so arranged 


that no rewiring or disturbing of fixture is necessary, It] 
seems a good fixture for stores; factories and places: where |: 


low first outlay and good light are main’considerations. 

The iron foundry of the company sends ceiling plates, 
te., ete., and as a curiosity, some fittings from § to 8 
inch pipe, male and female, just as taken from the sand, 








~w 


ning” model of a New York street lamp, made exactly to 
a scale, and burning gas. The post is of cast iron, the 
lamp frame of wrought iron, the lever cock of composition, 
the globe of glass, lettered with street names, and the 
canopy and reflector are made of tin. It thus embraces in 
miniature all the branches of the company’s manufacture- 


Fic. 3,—REFLECTOR. 





Fia, 
Taken as a whole the exhibit of the Gleason Company is a 
very creditable une, showing considerable advancement in 
modes of illumination, whether electric or gas. 
oe 3} oo _——- 


Electrical ‘Uiitenties of Water-Power at Sault Ste. 
Marie. 


1.—INSULATED JOINT. 





The work of utilizing the fine water-power at Sault 
Ste. Marie y the — Sault Light and Power Company 
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’ Fig. 4,—REFLECTOR. 





water in about Dec. 10. We have 
our dam completed and pen stocks that will accomodate 
wheels to furnish eighteen hundred horse-power. 
We are building a stone station 60 by 74 feet, with 
-oncrete floor and truss roof for a dynamo room, This 
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with asbestos roof will make nearly a_fire-proof 
building. Our wheel house is 16 by 74 feet, 
placed at an angle of 60 degrees toadmit of shafting so 
arranged that each pair of dynamos will be independent 
of the others. The water wheels to get started (two in 
number), pulleys, shafting, gearing, etc., have been 
shipped from Stilwell, Bierce & Co., of Dayton, Ohio. 
By Saturday night. Nov. 19, we expect to have the stone 
walls up and the roof.on the building, and will probably 
be furnishing light and power by Dec. 15. This station 
is being built as much for the purpose of furnishing elec- 
tric power as for light, and having Lake Superior with 
its 32,000 square miles of water to draw from, we consider 
it safe to make contracts tofurnish either large or small 
powers regardless of dry weather.” 
_ Orr Ooo 


The Stratton Separator at the Electrical Exhibition. 


The evil effects of water in the cylinder of steam engines 
is well known. It causes not only a loss of efficiency but 
is frequently the source of accident to the engine. Num- 
erous devices have been gotten up to remove the water 
from the steam before it arrives at the engine, and one of 
the most recent of these which has come into extensive 
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THE STRATTON SEPARATOR. 


use is the Stratton separator, built by the Stratton Separa- 
tor Company, of this city. 

The apparatus, which is shown in section in the accom- 
panying engraving, consists of a vertical cylinder having 
an internal central pipe extending from the top downward, 
about one-half its height, which forms the outlet pipe. 
The steam enters tangentially to the annular space be- 
tween the igner and outer pipe at the side near the top of 
the apparatus. Thespeed of the incoming current pro- 
duces centrifugal action, causing the steam to passin a 
spiral line around the internal pipe down to its lower end, 
where it abruptly changes its direction upward, passing 
through and out at the top to the point where the steam 
is to be used., The entrained water thus separated by the 
centrifugal force is thrown to the outside of the down- 
ward current and falls into the collecting chamber below, 
from whence it can be blown off by hand or automatic- 
ally drawn by apump or trap and returned to the boiler 
without loss of temperature. A glass gauge is attached to 
guard against an over-accumulation of water, and by which 
the amount of water taken out can be measured if desired. 

We may add that separators of this type are employed at 
the American Institute Electrical Exhibition, also in Mr. 
Edison’s new laboratory, at Orange, N. J.; on board the 
U..8. ‘men-of-war * Trenton” and “ Chicago,” and ina 
large number of other places. 


$<) 


Lighting a Toboggan Slide.—A big toboggan slide is to 
be built at Fleetwood Park, near this city, and illuminated by 36 
full 2,000 arc lights on a role at least 175 feet high. 
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A Review of Certain Claims to the Art of Telephony. 





BY F, W. JONES. 


On Feb. 14, 1876, Bell applied for a patent for an im- 
provement in telegraphy for sending several messages 
over the same wire by induced currents. Fig. 7 of this 
application is the device which has been the central point 
ot all legal contests, and which, so far, the courts have 
placed inthe way of the development and use of any 
other kind of speaking telephone in the United States, 
March 7, 1876, Bell received the patent, and in it the brrad 
claim : ‘* The method of producing undulations in a con- 
tinuous voltaic circuit by gradually increasing and dimin- 
ishing the resistance of the circuit, or by gradually in- 
creasing and diminishing the power of the battery.” 

In the specification, no allusion is made to transmitting 
articulate speech, but after describing his harmonic tele- 
graph arrangement, he says, **I desire here to remark 
that there are many other uses to which these instru- 
ments may be put, such asthe simultaneous transmission 
of musical notes, differing _in loudness as well as 
in pitch, and the telegraphic transmission of noise, 
or sounds of any kind.” After this he says: ‘*One 
of the ways in which the armature C, Fig. 5, ma 
be set in vibration has been stated above to be by wind. 
Another mode is shown in Fig. 7, whereby motion can be 
imparted to the armature by the human voice, or by means 
of a musical instrument.” Bell also ends his specification 
by declaring that ‘In this specification the three words 
‘Oscillation’ ‘ Vibration’ and ‘ Unduiation’ are used syn- 
ony mously, and in contradistinction to the terms ‘inter- 
mittent’ and ‘ pulsating.’” 

The fifth claim of the patent agrees with the specifica- 
tion, and is as follows : 

**The method of and apparatus for transmitting vocal 
or other sounds te egraphically as herein described, by 
causing electrical undulations similar in form to the vi- 
brations of the air accompanying the said vocal or other 
sounds;” this is all there was to indicate a speaking tele- 

hone. 
. On the same day, viz., Feb. 14, Gray filed a caveat, the 
specification of which shows it to be for articulate speech, 
and is as follows: 

** It is the object of my invention to transmit the tones 
of the human voice through a telegraphic circuit and re- 
produce them at the distant end of the line so that actual 
conversations can be carried on by persons at long dis- 
tances apart.” 

‘To attain the objects of my invention I devised an in- 
strument capable of viestOe reponsively to all the 
tones of the human voice, and by which they are rendered 
audible.” 

‘* The obvious practical application of my improvement 
will be to enable persons at a distance to converse with 
each other through a telegraphic circuit just as they now 
do in each other’s presence or through a speaking tube.” 

On April 1, 1876, McDonough filed an application for a 
patent, together with a working model. e called his in- 
vention the ** Teleloge,” and says : ‘* The object of my in- 
vention is to provide a means for transmitting articulate 
sounds from one place to another, through the medium of 
electricity, and it consists in the combination with an 
electrical battery, circuit wires, armature, magnet, and 
circuit breaker of a transmitting and receiving membrane, 
or sounding apparatus, so constructed as to vibrate in 
accord with the vibrations of articulate sound, and so 
arranged relatively to the magnet and circuit breaker, that 
the vibrations of the transmitting membrane or apparatus 
produced by articulate sounds are transmitted by the 
electrical current to the receiving membrane or apparatus, 
and so as to cause a like vibration of the receiving mem- 
brane or apparatus, and to cause it to reproduce the artic- 
ulate sounds transmitted from and by the transmitting 
membrane or apparatus.” 

Prior to the filing of these two applications of Bell and 
McDonough and the caveat of Gray, Antonio Meucci filed 
a caveat, Dec. 28, 1871. for an invention called ** Sound 
Telegraphs,” in which he states ‘“‘that he employs the 
well-known conducting effect of continuous metallic con- 
ductors as a medium for sound, and increases the effect by 
electrically insulating both the conductor and the parties 
who are communicating. It formsa speaking telegraph 
without the necessity for any hollow tube. 

** Each of these persons holds to bis mouth an instru- 
ment analagous to a speaking trumpet, in which the words 
may be easily pronounced and tke sound concentrated 
upon the wire ; another instrument is also applied to the 
ears to receive the voice of the opposite party.” 

In Friedrichsdorf, Germany, an apparatus was invented 
in 1861 and called ‘The Telephone.” The inventor was 
Philipp Reis, who published in the annual report of the 
Physical Society of Frankfort-on-Main in 1861 an article 
in which he says: *‘ The surprising results in the domain 
of telegraphy have often already suggested the question 
whether it may not also be possible to communicate the 
very tones of specch direct to a distance;’ and in the 
course of a very able treatise on sounds and their transmis- 
sion by telephone Reis says: ** Until now it has not been 
possible to reproduce the tones of human speech with a 
distinctness to satisfy everybody. The consonants are for 
the most part tolerably distinctly reproduced, but the 
vowels not yet in an equal degree.” 

<n May 8, 1862, the Didaskalia published an article 
giving notice of a lecture to be given by Reis on May 11, 
and says, “since the last lecture the invention has been 
constantly developed and will no doubt become of great 
importance.” 

Professor P. H. Vander Weyde, of 236 Duffield street, 
Brooklyn, N. Y., constructed a set of Reis telephone appa- 
ratus and exhibited them before the class of Physics in 
the Cooper Institute, and an account of it was published 
in the Manufacturer and Builder, New York, seven years 
before Bell’s 1876 patent. 

The foregoing inventions were all that was known of 
the telephone up to the end of the year 1876, excepta 
modification of the receiving instrument made by Bell 
and exhibited at the Philadelphia Centennial Exposition 
in the summer of 1576. 

The office files and wrappers in Bell’s case filed Feb. 12, 
1876, show very peculiar emendations and official action. 
A man by the name of Zenas F. Wilber was the examiner 
in charge of the electrical department in the Patent Office, 
and subsequent events bave shown him to have been very 
untrustworthy. He has made an affidavit that he showed 
Bell Gray’s caveat before March 7, 1876, and on March 3 
Wiibe: went to Gray’s attorney, Mr. Baldwin, and showed 
him Bell’s application. For this he is said to bave received 
$100 from Bell. 
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was directed to complete his applioation, within three | utilization of an electric current. Such an idea was 
months. The points of interference were: not new nor does it. occur. chek, gptsratne 7 
1st. The receiver set into vibration by undulating cur-| ing which were constructed for tha purpess: and which 
rents. : would transmit or reproduce sounds. ng for — 
2d. The method of producing the undulation by vary-| the commercial and scientific world was waiting was a 
ing the resistance of the circuit. . method and apparatus for transmitting articulate 
_ 5d. The method of transmitting vocal sounds telegraph-|in such manner as to preserve what the 
ically by causing these undulating currents, etc. | counsel term quality, by which is meant that c 
Bell’s application was suspended for ninety days. istic of sounds which enables us to oe - voice 
On Feb. 24, Beli’s attorneys to the Commission- | of one individual from that of another. It is not enough 
men 


er of Patents that Bell’s was on file in the| that an licant ranging thrguab he field of experiment 
Patent Office prior to Gray’s caveat. The Commissioners unconsciously one let upon that wh ch is peaxyy selaped 
decided that if it was - Bell's aj tion was |.and very similar to the device in controversy. The con- 
first on file then the caveat sk be disr d, and this | ception must not be of the result to be ttafoed, but 
being shown on the chief clerk’s cash ier Bell’s attor-| means (which is the patentable thing) to produce that. 1 
neys were notified Feb. 25 that the suspensiun of Bell’s|sult.”. a Sk ot sae 
application was withdrawn, and consequently a patent was| There certainly can be no exce taken to these PP 
issued to Bellon March7. Not more was done by Gray | ciples governing the eer of the Patent Office, but it is 
in the Patent Office. Ina oe entitled ‘‘ Experimen al | important that they be applied at the right time and to the 
Researches in Electro-Harmoniec Ti phy and Tele-| right case. Ss 
phony,” written by Gray in 1878, on page 84 he says: ‘‘ The} An impartial examination of McDonough’s case will 
official notice of withdrawal of the notice to complete was | confine it to the state of the art as it existed on April 10, 
sent to my os was forwarded to me at Philadei-| 1876, and not seek to view it in the light of events w 
pbia where I was then stopping on March 3d. A few days| have transpired during the course of nine succeeding 
after this notice was sent, first patent to Bell was is-| years. Events probably entirely different from those 
sued before I could possibly have had time ae my | which would.bave. | in the natural order of 















case, as I was engaged at Philadelpbia in exhibit-| had not the blunders, ignorance and delays of the Patent 
ing and in preparing for the Centennial Exhibition, where | Office and the faithlessness of at least one of its e 
I proposed to show - apparatus, or so much of it as was | placed obstructions in the natural channels of development 
sufficiently completed. I paid but little attention .to the/| of the speaking telephone. ect 
patent of Prof. Bell when issued, particularly as Icould| What are the facts. The object of McDonough’s inven- 
not discover that it contained anything relating to the| tion was clearly stated to be a means fcr transmitting 
articulating telephone. I determined t re to com-| articulate sounds from one place to another the 
plete my application as soon as I could command the time | medium of electricity, and in the interference snit McDon- 
to make the neces 2S To that end I made sev- | ough produced several persons who had heard articulate 
eral experiments in position building as opportuni- |speech through his instrument prior to Bell’s application 
ties occurred. I had talked about and explained this in-|for a patent. One witness, J. E. Mc b, says, “I 
vention to a few people, among whom were Dr. White and| heard singing; I heard ‘Down come Uncle and Aunt; 
Prof. Barker, of the Pennsylvania University, and intended | down come sister Keturah.’” 
to exhibit it before the exposition was over, an intention} Gray, it will be seen, had only a belief that his device 
which would certainly have been carried out but for the| would convey articulate speech and it has not been shown 
fact that to my surprise (as this was the first I knew that|that it did. In his lecture in Chicago, Feb. 27, 1877. 
any one was experimenting on articulating telephones)|Gray distinctly disclaimed being the inventor of the 
Prof. Bell placed on exhibition a speaking telephone upon | speaking telephone. 
a different plan from mine, which although producing re-}| On Oct. 31, 1877, Professor Bell lectured before the 
sults of a very inferior character was still sufficiently | Society of Te ph Engineers in London, and after ex- 
striking to demoustrate the principle which underlies its | hibiting a drawing of Fig. 7 of his March patent, he said : 
operation: and he furthermore claimed that it was covered | ‘‘ The results, however. were unsatisfactory and discourag- 
by his patent which had been filed simultaneously with|ing. My friend, Mr. Thomas A. Watson, who ¢essisted me 
my caveat. Itherefore at first determined to say nothing|in this first experiment, declared that he heard a faint 
to the Judges about my own work in that direction. Sub-| sound proceed from the tele at his end of the circuit, 
sequently, however, I reconsidered the matter and sent to| but I was unable to verify the assertion.” 
Washington for a copy of my papers but did not receive| In the telephone case in the High Court of Session before 
them until after I had become busily engaged in making | Lord McLaren, Edinburgh, the United Telephone Company. 
preparations to exhibit my multiple telegraph system to} Limited, proceeded against Alexander Lean, of - 
the Western Union Telegraph Cees ona wire between | burgh, for infringing the English patents of Bell and Edison. 
New York and Philadelphia. oo oo very| The complainants put Sir William Thomson on the stand 
anxious that no time should be in doirg this I was|and the following isan extract from the testimony, Jan. 
obliged to relinquish the matter of the articulating tele- | 24. 1882: 
phone for the time being.” Question. You were one of the judges at the Philadel- 
On the 10th of April, as before stated, McDonough filed | phia exhibition, and when there was your attention called 
his application for a patent, one month before Bell’s lecture | to some device of Bell for reproducing sounds? Answer. 
and before Gray was surprised by Bell's apparatus being | Yes. 
placed on exhibition in Philadelphia. - Q. And to those of Gray ard prior investigators? A. 
McDonough was put in interference with Bell’s patent, | Yes. 


and afterwards with the applications of : 
Richmond, Aug. 24, 1877. 
Gray, Oct. 29, 1877. 
Dolbear, Oct. 31, 1877. 
Edison, Dec. 24, 1877. 


Q. Were they intended to be used as Harmonic Tele- 
graphs? A. A combination of them was intended to be so 
used. Mr. Bell explained that by an arrap t of a 
number of such instruments he would be to make a 
speaking instrument. 


Holcomb, Jan. 28, 1878. Q. Were these make and break instruments? A. Yes, 

The above applications were put in interference with|I believe so. 

Bel)’s patent and with one another, and they were all put} @Q. Were they capable of transmitting the Morse and 
in interference with four other parties, Voelker, Blake, | other forms of alphabet? A. Yes, were so far as 
Berliner, and Irwin, upon claims more or less broad, in-| shown make and break. 

volving both the principle or some of the s. These| Q. Were those shown you by Bellcapable of vibrations: 
interference cases were subdivided, and McUVonough’s| had they all the common quality of musical vibration and 
interference was placed in case.G. The subject mutter | capable of producing a fixed note? A. Yes. 

of this case was as follows: “‘ Held to embrace a receiver} Q. But not capable of transmitting articulate speech. 
containing an electro-magnet. and a diaphragm supported | A. No. 

and arranged in close proximity thereto and adapted to . Did he show you many varieties? A. Yes. 

respond to variations in the electric current passing . They were not so new as something you were shown 
through the coils of the magnet when used in connection| afterwards? A. No. 

or combination w.th a transmitter adapted to create| Q. He did show you a number of those which were vi- 
sound-producing fluctuations in the electric current,|bratory? A. Yes. 

whether said electrical variations, waves. pulsations or| Q. After Bell bad shown these did he show you any- 
undulations represent or are derived from sound waves or| thing else? A. Yes; he showed us something which he 
mechanical vibrations.” said he would hardly call an invention, but which n iz :t 

The Examiner of Interferences, after a careful exansina- | ultimately become an invention. 
tion of the whole case, found the proof ontne side of Mc-| Q. What did he show you? (The witness was here 
Donough, that he first produced and used an ay paratus em-| shown the telepbone given him by Bell.) The telephone 
bodying the above principles. which were the controlling | shown, was it to be used in connection with a battery and 
ones in a telephone receiver, whereupon all the other parties|a line wire? A. Yes. 
appealed to the Examiners in Chief, and they reversed the} Q. What did Bell say about them? A. He said be could 

xaminer’s decision in McDonough’s case, and awarded | show us something which would speak, and on tha‘ occa- 
the priority to Bell, not on the merits or dates of the in-| sion, in presence of the Emperor of Brazil, and after some 
vention, but because McDonough had not invented what| troublesome adjustment, it was made to speak. I heard 
they thought was a proper transmitter also. the vowel “ 0,” and ‘to Le or not to be,” and ** there’s the 

From the Examiners in Chief McDonough appealed to| rub.” 
the Commissioner of Patents, Hon. B. Butterworth, who . Hestuck to monosyllables? A. Yes. 
handed down a decision on March 3, 1885, and published $ And was this after troublesome adjuetment and 
in the Official Gazette March 24, in which he confirms the| many orders to his assistant, and he had tried to see 
action of the Examiners in Chief. e whether it would do? A, Yes. I felt so very much in- 

In rendering the decision the Commissioner remarks: | terest that I went too far and raid, the thing is done. I 
‘“‘ When an applicant seeks to overthrow a patent granted | urged Mr. Bell to go on, and before the close of the meeting 
to one who, though junior in date of conception has yet|he had improved his adjustment. My friend Watson 
shown diligence in filing bis application and reducing bis| heard it very faintly. It required very minute attention, 
invention to practice, the former must, in view of the im-| but I am absolutely convinced that I did hear it. 
portance, not merely to the patentee but to the general| Q. Was that after careful and troublesome adjustment? 
public, show entire freedom from laches. Nothing could| A. Yes. em 
sooner bring the patent system into disfavor than topermit| @Q. Did you understand what Bell was after? A. Yes; 
a patent granted for a valuable invention in which| one thing was the adjusting of the membrane which was 
thousands have become interested to be overthrown by aj liable to be put out by the breath of the er, and an- 
competitor in the same field of invention, on evidence | other the adjustment of the battery, which I knew to be a 
which fails fully to establish the superior claims of the | difficult one. The only way it could be heard was by the 
junior applicant to be adjudged the prior inventor, and it | ear being pressed upon the disc.. If pressed too heavily it 
is in view of these facts that doubts are resolved in favor| would os the sound, and if too little the same result 
of the patentee.” ensued. The great difficulty was the adjusting the ear. 

“‘ To defeat a patent it is not enough for an applicant} Q. On the only occasion on which you heard at the re- 
to show that he was experimenting in tl.e same field of | ceiver shown by Bell at Philadelphia, was the piece of 
investigation, and that his experiments finally led up to| metal free and separate at one point? A. Yes. 
the invention in controversy. He must have been firstto| Q. When you heard it was it fulfilling the of a 
conceive the thing in controversy, not merely to have| vibrating tongue? A. Yes. My. im ion at the time 
conceived it possible to construet a device which would | was that when my ear pressed too hard there was nosound, 
produce the result sought. In the case under considera-| and when too hght there was no sound. 
tion it was not enough for any one of the parties| Q. Was the instrumentshown you by Bell commercially 
engaged in the interference with Bell’s patent to useful? A. No. 
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9. Was it an invention in the gouree disco to 
make it commercially useful? A, Yes, and I did all in 
ty power to encourage Mr. Bell to ee 

“Q. Was there anything in what Mr. Bell told you to 
enable you to make a telephone? A. No. ~ 

‘Q: He gave you instruments? A. Yes. 

_- Q. And what did you do? A. I tried them and worked 
a'gdod-deal with them. I tried various combinations of 
baerre powers but all with no effect, 
nw ten bo fit it up precisely in the same way as Mr. 
. Yes. =e 

Q. Did you get any instructions fron: Mr. Bell which 
would enable you to fit 1t up and make it k? A. No. 

Q. How long did you continue your experiments? A. For 
some considerable time, making. sé€ experiments; but 
never got it to a word, Other duties necessitated my 
laying it aside for a time. 

-Q. When you got the instrumert from Bell in what po- 
sition was the tongue at the top? Was it screwed down 
at one side and free in its other parts? A. Yes. ~ 

Q. Did- you drop your exneriments with the instru- 
ments in Glasgow as a failure? A. Yes. I was confident 
it was in good hands, . 

Q. ‘Did you consider that you had got the idea of a com- 
pleted insirument? A. I felt convinced that I could not 
make the instrument to show it to my class. I could have 
got such an instrument from Bell, but I preferred to leave 
it in his hands. Coe ee Re eee tes 
~ you aware of the progress Bell afterward made? 


Q. You have read the specification of Mr. Morgan Brown 
(Bell’s English patent, Dec. 9, 1876)? A. Yes. 

-  Q In the specification do you tind any improvement on 
the instrument shown you at apiennonn A. Yes ; one 
was instead of putting the battery in the line wire through 

the electro-magnet, to use a permanent steel magnet, no 

doubt as an equivalent of the electro-magnet ; an ordinary 
electro-magnet might have been used, but an ordinary 
steel magnet was found sufficienx. 

Q Have you any equivalent for the permanent magnet 
in the soft iron core with the local battery? A. Yes. 

Q. Was Hughes’ microphone not the first instrument 
with what you call delicacy of contact introduced? A. 
No. I think not ; we had it in Reis’. 

Q. Was there any transmitter in use in this country 
prior to March, 1878? was the Bell transmitter? A. Ido 
not know of any havipg been in common use. 

. Isthere anything in Hughes’ microphone which is not 

ison’s? A. Nothing. 

Q. Could it be so refixed as to make the make and break 

arrangement? A. Under certain arrangements it might 

be so made. 

Q. Suppose for a moment that the respondent's trans- 
mi(ter is useful for articulate speech and that it has a 
make and break arrangement. A. I would consider ita 
defect although the instrument might still speak. 

From the foregoing it is clear that Bell's apparatus up to 
the summer of 1876 was not a ical affair. 

It is from this standpoint that the Patent Office should 
look at the case and from no other. On what ground does 
the Patent Office give Bell a patent for a device that had 
never, demonStrated that it was capable of articulate 
speech and refuse a patent to McDonough for a device 
which he proved by witnesses had talked? The Patent 
Officé allowed Bell to incorporate in his patent theoretical 
claims which prevent any one else from developing a 
speaking telephone upon principles entirely different from 
those underlying Bell’s, Fig. 7, and his subsequent im- 
provements. This is the most astonishing feature of the 
whole Patent Office malpractice in this case. To give a 
vatent to Bell for a theoretical combination which he him- 
self afterwards publicly proclaimed to be useless, and to 
allow him claims which the courts construed as covering 
other methods of conveying articulate speech, entirely. 
absolutely and fundamentally unlike Bell’s theoretical 
method, and afier granting this patent the Patent Office 
denies to McDonough any protection for his achievements 
which up to that time were of vital necessity in the de- 
velopment of the telephone. 

As a matter of fact the present commercial telephone is 
the Reis- McDonough device, merely improved in some of 
its details, and neither the apparatus as shown in Fig. 7 of 
Bell’s 1876 patent, por any of his alleged later improve- 
ments, are embraced in the system now in public use, and 
this opinion is seriously held by the best disinterested law- 
yers and electrical experts in this country. {In the Jour- 
nal of the Franklin Institute, January, 1887, page 49, the 
editor, Prof. Edwin J. Huuston, in an article on the 
Reis telephone, states *‘ that he held an almost uninter- 
rupted and quite intelligible conversation continuing for 
some five or six minutes, in which questions and answers 
were given and received by the use of a transmitter 
which was an exact reproduction of the Reis bored block 
transmitter, and employed the platinum contacts found 
on the Reis apparatus;” and on page 50 he says: 
‘‘It is perhaps difficult for one not living in America to 
credit the extent to which at the present moment the 
courts have sustained the legality of Mr. Bell’s claims to 
the invention of the articulating telephone. If they had 
only awarded to him patent rights for improvements on 
the electrical transmission of speech, the point we have 
bere made would lose its significance, but in America, 
Bell at present is held from a legal standpoint to be the 
first and only inventcr of the telephone, and is awarded 
the sole legal rights to employ electricity in the transmis- 
sion Of sneech. This, we contend, in view of the above. 
is certainly at fault from a scientific standpoint, and 
we are disposed to believe from a legal standpoint 
also.” 

Gen. Thomas Ewing, in a very learned opinion siren 
in New York, Ang. 7, 1883, concludes as follows : “Hence 
Lam of opinion that the claims of the Bell Company to a 
monopoly of the telephone business of the United States, 
founded as it is on the patent to A. G. Bell, of March 7, 
1876, cannot be sustained, ; ; 

‘* First. Because that patent has no valid-relation to the 
art of transmitting speech, for two reasons : 

‘+a, It is not claimed in the specification that one of the 
uses Of the invention is to transmit speech. 

‘©, The specification does not so describe any device 
that an artisan fairly skilled in transmitting sounds by 
electricity could at that time have made such device and 
transmitted speech with it. 

** Second; use if the patent were otherwise valid as 
applied to the transmission of speech, the broad claim made 
under it to a monopoly of the yse of electricity or of undu- 
lating currents of electricity in transmitting speech is in- 
valid for the following reasons : 

‘a, Bell was not the first to discover the art nor inven 


in 


the means of transmitting speech by electricity or by un- 
dulating currents. j 

*D, claim 1s too broad—falling directly within the 
condemnation of the bh claim of the Morse patent by 
the Supreme Court of the United States in the case of 
O'Reilly vs. Morse. 

*¢. The claim to the exclusive use of undulating cur- 
rents of electricity in transmitting speech involves the 
spaces in contradiction and ambiguity which vitiate 
t tent. 

* Third, Because the of transmitting speech de- 
scribed in the patent of 1876 is false in theory aud obsolté'e 
in practice, and that all that is new in the device is utterly 
worthless. No process or device at all similar in princi- 
ple is now used any... here in telephony.” 

‘Finally. Lam of the opinion that there have not been 
such judicial determinations favorable to the broad claims 
made under this patent as to justify a court in assuming 
their validity on motion for preliminary injunction, if the 
defendants set out the defenses above indicated and are 
prepared to sustain them by such ex parte testimony as is 
readily accessible.” 

Sir William Thomson, the most eminent experimental 
physicist and electrician living, could not make Bell’s 
origi apparavus work, and Frank L. Pope, E. 8. Ren- 
wick and W. 8, Goodrich, all experts in electrical matters, 
made instruments ‘in February. 1879, exactly conforming 
‘to Bell’s description of the device, Fig. 7, and could not 
make them speak'a word after two and a half days’ trial. 
The position taken by Commissioner Butterworth is ren- 
dered untenable from his own declarations, as at the time 
McDonouch’s claim was before the Patent Office, it was 
not true that a patent had been granted for a valuable in- 
vention in which thousands had become interested. But 
it istrue that the junior competitor could have established 
superior clams to a more practicable method of  trans- 
mitting speech, as subsequent investigation proves, be- 
cause he is still the undisputed prior inventor of the metm- 
brane electro-ma ic receiver, combined with an im- 


proved Reis transmitier. This has not been denied by the 


examiners in chief, not the Commissioner of Patents, and 
when a set of apparatus is- made in accordance with Mc- 
Donough’s description, they will talk and talk well. 

The Commissioner lays stress on the fact that McDon- 
ough’s witnesses are all his relatives or near friends. It 
seems natural that a man developing such an im 
invention would show it only to his trusted friends, par- 
ticularly as he was residing in Chicago, with Gray; and 
as the purposes of his invention were so clearly set forth 
in his application, what honest mind can doubt that he 

the results to warrant his application for a patent. 
Is it not more in his favor than the statements made by 
Bell and Sir William Thomson are in favor of the device 
of Bell, shown in Fig. 7, which theapplication did not hint 
was for the purpose of transmitting articulate s h? It is, 
then, to Bell, instead of McDonough that the following lan- 
guage of the Commissioner applies, viz.: ‘* There is not 
infrequently a disposition on the part of an applicant to 
confound a strong desire in the mind to produce certain 
results by some means of which he has but a vague and 
indefinite conception with an intelligent conception of a 
machine adapted to accomplish those results.” 

The great mistake made by Bell, Gray, and McDonough, 
was in the scramble of each one to be ranked as the 
origina! inventor of the speaking telephone, when the most 
that can be said of them is, that each was struggling to 
produce an apparatus that would so far be an improve- 
ment upon is as to transmit articulate speech with 
greater facility. 

Bell conceived an idea that he could utilize the prin- 
ciples of his harmonic telegraph to convey the sounds of 
the voice over the wires, but as he had not talked over the 
wire, he carefully avoided making a claim which could 
not be demonstrated by any one skilled in the art. 

What he declares to be.‘ oscillation,” *‘‘ vibration” and 
“undulation” as applied to currents, are synonymous 
terms. The currents are to and fro, alternately positive 
and negative, and are no more undulations than stringing 
a lot of red and white buttons upon a wire, so that they do 
not touch one another, the red neing positive and the white 
negative, and their edges and spaces between forming un- 
dulations. It is true there may be a techn'cal difference 
in the modus operandi of the currents in Bell's harmonic 
telegraph, and Fig. 7 device with the battery and with the 
permanent magnets, but practically the result is just the 
same, without a material change of principle. Sir William 
Thomson avers that the permanent magnets are equivalents 
of the electro-magnets, 

In McDonough’s and Gray’s system as shown in their 
respective application and caveat, the current was never 
reversed as to its polarity. The operation of the trans- 
mitter merely set it into undulations by increasing and 
decreasing its volume just as is done in the present trans- 
mitters in public use. 

After it had been decided that Bell’s magneto telephone 
could not become commercially useful on account of its 
want of power, Berliner, Edisoo, and others, set to work 
to overcome the difficulties. The result was that Edison 
and Berliner succeeded in arranging a telephone circuit, 
embracing a McDonough receiver, with an improved Reis 
transmitter and an induction coil. the secondary of which 
was inserted in the line wire, and the improved transmit- 
ter in the Ee wire with a battery, and thus it is 
worked to-day. 

It is my opinion that had not McDonough’s progress 
been barred by the unwarranted action of the Patent Office, 
and had his invention been protected by pavent, the change 
from his style of transmitter to the present was more 
natural by all odds than anything possibly suggested by 
Bell. As to the parchment diaphragm beiug replaced by 
an iron diaphragm I maintain that it involves no inven- 
tion, inasmuch as the adoption of the iron was only to 
obviate the effects of moisture on the parchment, and there 
are other substances, such as mica, that can be used to ad- 
vantage. Sir William Thomson’s testimony shows that 
Bell used a parchment diaphragm transmitter at the Phila- 
delphia exposition, and that the speaker’s breath affected 
it unfavorably. 

The theoretically improved transmitter of Gray as shown 
in his caveat and the later practical improvements of 
Edison, Berliner and Blake, are as before stated, directly 
based upon Reis’ original device. While McDonough was 
the first to conceive and put into shape the only practical 
receiver embracing a stretched membrane and electro- 
magnet, it is also shown in his evidence before the 
examiners that he used a diaphragm of sheet iron. 

It is, however, clear to my mind that Bell afterwards 
conceived the idea of operating such a receiver in connec- 
tion with a transmitter entirely different in principlo from 
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that of Reis. A glance at Fig. 7 of Bell’s patent will show 
that the receiver was not intended to be used as a trans- 
mitter, and thereby simply performs the functions which 
Bell did not describe nor claim, and which McDonough 
claimed with great particularity. The transmitter of Bell 
involving the same principles as his harmonic telegraph, 
is certainly entitled to patent protection, and Bell is enti- 
tled to great credit for the idea, but it was a useless thing 
without McDonough’s receiver to record the sounds. 

I am not aware of any rule defining how perfect a device 
must be before protection is afforded by letters patent, but 
that Bell could appropriate and patent the McDonough 
membrane receiver, which was up to that time unques- 
tionably the greatest stride forward from Reis in per.ecting 
a speaking telephone, is something entirely repugnant to 
a sense of justice. I do not think that the case is changed 
by the fact that Bell discovered the reversibility of Mc- 
Donough’s receiver and so used it to send as well as to 
receive. Under some court decisions it makes McDon- 
ough’s claims stronger, aud Bell’s weaker, even to his own 
combination. 

Upon the foregoin 
which Commissioner 
away. 

The Commissioner says: ‘‘ After Bell had invented and 
successfully imtroduced his speaking telephone, Mc- 
Donough unpacked his trunk and brought out the device 
mentioned, and in the light of what Bell had taught the 
world, concluded that he (McDonough) had been ahead of 
Bell in producing a speaking teleplione.” The facts are ex- 
actly the reverse of those assumed by the Commissioner. 
Great stress is made upon the make and break principle 
involved in McDonough’s attempted improvement of 
Reis’ transmitter. The idea seems to have been impressed 
upon all the courts by the Bell counsel and their well-paid 
experts that this transmitter was like an old-fashioned 
door knocker which opened several inches every time the 
membrane was moved by the air waves of the voice. It 
never occurred to these learned gentlemen that the very 
platinum points themselves weré’ thrown into a state of 
molecular vibration, just as was the case in Meucci’s wire 
when it conveyed ap exact copy of the human voice 
throughout its length. And in the improvements 
of McDonough. Edison, Berliner and Blake it was only in 
degree and not in principle that they differed from Reis. 
The conducting particles forming the channel of commu- 
nication in the liquid possessing high resistance of Gray’s 
transmitter were not sufficiently thrown apart by the ac- 
tion of the voice to accomplish any useful purpose, so in 
Reis and Gray we have the extremes and in McDonough 
and Edison the mean. 

Strongly confirmatory of this view, Mr. W. H. Preece, 
electrician in chief of the British government telegraphs, 
in an article published in the Telegraphic Journal. Sept. 1, 
1877, page 200, says, “‘ Edison starting from Reis trans- 
mitter, he simply substitutes for the platinum a small 
cylinder of ‘plumbago.’” 

_The whole subject should be viewed in the light of the 
circumstances surrounding it at the time of McDonough’s 
application. 

The Commissioner further says in‘ giving his decision. 
that “‘ McDonough does not know that he has invented 
anything to offer to others.” How can this be accepted 
in the face of what McDonough declares he invented in 
his application, and how can he be refused a patent on 
such a ground when Bell was allowed one for what he 
told Sir William Themson at the Centennial Exposition 
** was not an invention.” 

The Commissioner further states: ‘* Beli’s patent was 
issued on the 7th of March, 1876. At the Centennial 
Exposition held at Philadelphia that year (1876) he ex- 
hibited his telephone, an:i it was adjudged by such eminent 
scientists as Professor Henrys, Sir William Thomson, of 
England, and Professor Gray, one of the contestAnts 
herein. to be a success.” 

Sir William Thomson’s sworn testimony hereinbefore 
given, will show directly to the contrary, although on this 
occasion 1t was exhibited with improvements not shown 
in Bell’s patent, with which the Commissioner rightly had 
only to do. 

During the month of May. 1881, McDonough made four 
applications for patents, which were merely divisions of 
his application filed April 10, 1876, and in these applica- 
tions be omits certain broad claims which were contained 
in the first, viz. : 

‘Broadly, the art of transmitting articulate speech by 
electricity. 

** Broadly. a variable resistance contact transmitter for 
electro-speaking telephones, 

ce Broadly, a magneto réveiver for electro-speaking tele- 
phones.” oe 

Four patents were allowed upon these applications, as 
follows: No. 245,584, Aug. 9, 1881, claim : 

** The combination substantially as hereinbefore set forth, 
for a telephone-receiving apparatus, of a helix and magnet. 
and a connecting post to which the wires of the helix 
are jomed, mounted in one end of a frame or holder of 
wood, or such like insulating material; a membrane 
mounted on the opposite end of said frame or holder, a 
portion of the face of which membrane presents a material, 
attached to and supported wholly thereby, capable of 
being attracted by the magnet and in close proximity 
thereto, so that the said membrane shall be caused to 
vibrate by the action of pulsations in an electric current 
in the helix around the magnet with a sound recess at the 
opposite side of the membrane from the magnet to confine 
the sounds received therein and exclude exterior sounds 
from the ear of the listener and adapted at the same time to 
allow the ear of the listener to be placed in close proximity 
to the membrane, all constructed and arranged to operate 
substantiallv in the manner described. 

No. 246,800, Sept. 6, 1881, claim : 

‘*The combination, substantially as hereinbefore set 
forth, of a magnet, a helix, and a receiving-membrane, a 
portion of the face of which presents a material, attach d 
to and supported wholly by the membrane, capable of be- 
ing attracted by the magnet and in close proximity thereto, 
with connecting wires, a voltaic battery, and a transmit- 
ting membrane, conducting pieces connected theretv and 
to the circuit wires, a circuit controller resting upon said 
— and entirely supported thereby, and arranged to vi- 

rate in connection with the membrane. and a regulating 
nut to limit the movement of the controller with relation 
to said contact pieces, all combined to operate in the man- 
ner set forth, so that the said controller when at rest com- 
pletes the circuit of the battery, and when in motion, by 
means of sound waves, causes electrical pulsations in the 
connecting wires and helix around the magnet and vibra- 
tions of the membrane of the receiver.”” 


premises, the entire structure on 
utterworth’s decision rests crumbles 
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No. 248,002, Oct. 4, 1881, claim : 

‘The combination substantially as hereinbefore set 
forth, of a transmitting membrane composed of vellum or 
any suitable material that is sensitive to the vibrations of 
sound, and two pieces of conducting material attached to 
and receiving motion from the same, and included in an 
electric circuit, a circuit-controller resting upon said 
plates, and suitable means, as shown and described, for 
adjustably limiting the vibrations of the controller with 
relation to said plates, the whole combined to operate sub- 
stantially in the manner and for the purposes set forth.” 

No. 250,827, Dec. 13, 1881, claim : 

‘*The combination, substantially as hereinbefore set 
forth, for a telephone receiver, of a frame or holder, an 
electromagnet, a diaphragm carrying upon its face near, 
the magnet a piece of magnetic material, and secured to 
a rigid circumferentiai supporting band or rim, said bana 
or rim, with its attached diaphragm, being removably ; 
held in the frame or holder, all as set forth, so that the 
diaphragm may be removed and replaced together with 
its band or rim, or separately transported, and when in 
place may be immediately put to use and made to vibrate 
and produce sounds.” 

There is no room for wonder that the marvelous possi- 
bilities of the speaking telephone which excited the entire 
civilized world in 1878, should have aroused the cupidity 
of the strong and the weak alike. The Western Union 
Telegraph Company formed the American Speaking Tele- 
phone Company in November, 1877, and secured the in- 
ventions of Gray and Edison, and immediately, through 
the Gold and Stock Telegraph Company, started a most 
vigorous competition against the Bell Company. In pub- 
lished circulars and through official sources the Western 
Union combination denied the claims of Bell. This re- 
sulted in a suit in Massachusetts between Bell and the 
Western Union, but the contest was not carried to a final 
decree, a compromise being effected by which the Western ! 
Union leased and transferred to the Bell Company the 
Gray and Edison patents, and agreed to abandon the tele- 
phone business, and the Bell Company agreed not to com- 
pete with the Western Union for telegraph business, and 
tu pay that company twenty per cent. of its net earnings 
on royalties from one hundred and seventy-five local li- 
cense companies. If the Bell Company did not hold pat- 
ents tributary to the Western Union, why compromise 
upon such a princely percentage ? 

Another interesting suit was entered in 1881 by the 
American Bell Telephone Company against the Peoples’ 
Telephone Company, owning the inventions of Daniel 
Drawbaugh. of Eberley Mills, Pa. Thedefense sought to 
show that Drawbaugh had invented, between 1867 and 
1875, everything embraced in the present combination 
telephone in public use, and over one hundred witnesses 
were produced and testified in support of Drawbaugh’s 
statements, and many identified some of the exhibited 
apparatus. ‘Never was such an influential attack made 
upon the patents of a successful enterprise in this coun- 
try. Thestock of the Drawbaugh Telephone Company, 
which actually conducted the suit, was $15,000,000, and 
governors, Senators. bank presidents and millionaires 
galore were directors and trustees. After a most exciting 
contest Judge Wallace said: ‘‘ Without regard to other 
features of the case, it is sufficient to say that the defense 
is not established so as to remove a fair doubt of its 
truth, and such doubt is fatal.” ‘ A decree is ordered for 
complainant.” 

Many suits have been successfully contested by the 
American Bell Telephone Company against various alleged 
infringers of Bell’s 1876 patent, on the ground that Bell con- 
trols the whole art of telephony, no matter how different 
it may be in principle from his method. It is stated on 
the best legal authority, ‘‘ that in none of the litigations 
of the Bell Company has the validity of its broad claims 
under the patent of 1876 and 1877 been tried at al! in a 
court of law, or contested to final decree in equity ; and 
that the final decrees already rendered have either followed 
compromises, or have been preceded by admissions which 
in effect surrendered the controversy.” 

Gray practically abandoned his i876 caveat, but has 
recently attempted to revive it. but with considerable 
doubt of success, on account of his public lectures and 
panne having undermined his standing in the Patent 
Office. 

In order to be just to all the claimants to the telephone, 
the following taken from the Summit Beacon, Akron, 
Ohio, about September, 1877, may be of interest. 

‘: We had the pleasure this morning of a call from Dr. 
Austin Cushman, of New Lisbon, Ohio, many years since 
a practicing physician in this city. The Doctor is an 
accomplished electrician, and an enthusiast besides. He 
was a pioneer in the putting up of telegraph lines in the 
Northwest, and during his varied experience made fre- 
quent experiments in telegraphy, which indeed he even 
now continues at his home in New Lisbon, Ohio. The 
genial Doctor has lately been devoting considerable study 
to the telephone, and makes the remarkable statement 
that so long ago as 1848 he accidently discovered the 
principle of this *‘ recent” invention. He had just put up 
a telegraph line 27 miles long in the State of Wiscunsin, 
when, in abeent-inindedly drumming on a table, he found 
that the round was conveyed to the other extremity of the 
line. Other experiments confirmed the first discovery, 
but nothing ever came of it, though we believe the 
Doctor’s rude apparatus, discovered through accident, 
may be set down as among the very first telephones in 
existence.” 

Within the past year a company in Chicago has begun 
the manufacture and sale of telephones upon the ground 
that Cushman’s discovery lays the invention open to 
public use, and a contest at present exists between this 
company and the Bell Company, to restrain the former 
from infringing the Bell patents, 
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A Swell Showman.— The New York Times says: James A. 
Bailey has resumed his association with P. T. Barnum. Mr. 
Bailey does not mean to distress himself by unnecessary exertions 
in traveling in the interest of the show. He bas earned the right 
to mingle luxury with bis labor, he thinks, and he bas ordered of 
the Pennsylvania Railroad a palace car. It is to be of unusual 
length. It will carry Mr. Bailey and a valet, Mrs. Bailey and a 
maid, and a French cook as well. It will be electrically lighted, 
and a library and a piano will be among the accessories when chat 


building an addition to its station, and has ordered a Wainwright 
eS eee p. capacity. at 
E.gct ) The Wainwright ufacturing Company, Boston, reports 
Oy eee ee. Noe 28, 1887. { |recent shipments of its corrugated tube feed-water heaters to 
At a meeting of the aldermanic committee on lamps and gas in| the Portland Electric Light Power and Company; Presque Isle 
Brooklyn last week, Mr. J. D. Bell appeared for the Edison Elec- | Electric Light Company, Phillipsburg Electric Light, Power and 
tric Light Company, which seeks a franchise. Mr. Chinnock ex-| Heat Company, Pa.; East End Electrie Light Company, East 
plained that the company’s plan had been approved by the Subway | Liberty, Pa.; West Point (Va.) Water, Light and Power Com- 
Commission, end that it proposed to do strictly an indoor light | pany; American Illuminating Company, Augusta, Ga. ; De Land 
and power business. Its capital is $500,000. No action was| (Fla.) Electric Light Company; two to Tokio, Japan, and one in 
taken at the time.. the C. P. R. R. Hotel, at Banff, Northwest Ty. id 
A short time since the Union Fire Alarm Company, of 145| The Waterhouse Electric and Manufacturing Company, of 
Broadway, received a contract for the installation of its system | Hartford, Conn., reports this week the followiog firms and com- 
at Kent, O. The system, after being under test for several] panies as baving adopted its system of electric lighting: Taft, 
months, has been reported’ as very satisfactory, and payment has| Weeden & Company, Providenve, a thirty light plant in their 
been made in full. : : Weybosset Mill No, 3; Nevada City and Grass Valley, Col., and 
It is the tendency of such a growing business as electricity to | Cadillac, Michigan, plants for lighting the towns; Jerrechi Manu- 
specialize itself ; every year is seeing new and distinct depart-| facturing Company, Erie, Pa., thirty lights, and R, & H. Simon, 
ments made. J. Lamson & Brother, 77 Maiden lane, devote their | Union Hil, N. Y. 
attention to manganese for electrical batteries, having every| The Benham Hydraulic Motor Company has located at Provi- 
facility for the production of it in large quantities. The firm are| dence, R. I. This company was organized recently with a 
al-o headquarters for asphaltum, a material which has practically | capital stock of $70,000. Gov. Oliver Ames, of Massachsetts, is 
been unknown to the trade as such. It is an excellent non-con- | said to be president of the enterprise. 
ductor, as well as a waterproof insulator. By some it is classified} At the close of the Boston Stock market on Saturday, Nov. 26, 
with. tar, pitch, ete., but it is a material of entirely different | telephone stocks were quoted as follows: 




































NEW YORK NOTES. 


nature, being a vegetable cumpound. American Bell aoeee. Suns bebe eas ees see's Sicciase eee 8223 
Chas. A. Schieren & Co. report the following sales of electric| New Bngland Telephone...+++-----r-1-.---ssrsrersrstareees Bo 
leather belting during the past week: Gens Falls Electric Light | yoxican Telephone......... BN NS ae eae naa SP eee eee we 


and Power Company, N. Y.; Edison Electric Light Company, 
York, Pa.; Skowhegan Electric Light Company, Skowhegan, 
Me.; G.. W. Childs, Philadelphia, Pa.; Allbright, Sons & Co., 
Allentown, Pa.; H. L. Childs & Co., Pittsburgh; Cross, Austin 
& Co., Brooklyn. 

The old house of C. Baxter, 40 Fulton street, Brooklyn, is now 
H. E. & C. Baxter, 18 Fulton street. The firm are engaged in 
the manufacture of electrical apparatus and supplies ofall kinds} 
for household, office use, etc. Their latest specialty is a new 
gravity-drop, Norway iron annunciator and burglar alarm. The 
Otto bell, which they also make, has become a staple production, 
for which the demand is extensive throughout the United States 
and Canada. When I was in: the factory an order was being 
shipped to Oregon. Among the other novelties which they are 
introducing may be named letter boxes with the plain surfaces 
h‘ghly polished in nickel and brass, and a new style of mouth- 
piece, push-button and name plate co nbined, in very neat form. 

It will interest a great many to know that Mr. Sweeney, 21 
N. J. R. R. avenue, Newark, N. J., makes a specialty of 
small castings for. bells; anuunciators, telegraph instruments, 
medical batteries and other electrical apparatus. 

Mr. H. A. McLean, agent for the Edison system, 65 Fifth 
avenue, reports a plant for the new club-house of the New 
York Club, Thirty-fifth street and Fifth avenue, including one 
400-light dynamo and one 1014 x 12 Armington & Sims engine. 
Another plant for Robbins & Appleton, the publiskers, 5 Bond 
street, includes 150 lights. 

Messrs. Buehler & Bateman are installing a 450-light Edison 
plant in the new building of the American Express Company, at 
Forty-eighth street and Madison avenue. 

Mr. F. C, Mason, Superintendent of Police Telegraphs, Brook- 
lyn, has recently come into possession of a Mexican remedy for 
rheumatism which has effected some remarkable cures of that pain- 
ful disease. The remedy was discovered by his brother, B.. D. 
Mason, United States Deputy Surveyor of Fairview, New Mexico, 
during a visit to Mexico several years ago. Among the remarka- 
ble cures effected is that of Mr. Frank O. Clark, of 415 Fulton 
street, Prooklyn. Several telegraphic friends of superintendent 
Mason, who have suffered with rheumatism and neuralgia, are 
ioud in the praise of the remedy. A depot of distribution has 
been opened at 19 Park Place, New York. Any one suffering 
from rheumatism wil) receive a bottle by mail free of charge by 
sending their address to the Ideal Medicine Co. at that address. BRANCH OFFICE OF P ienes Rog, Vossm, t 

Mr. Chas. Carter, 286 Fulton street, Brooklyn, formerly elec- TOTS TA Rae ards * 
trician to the United States Electrical Company, is carrying on} Our bucket shops,like those in New York, still contrive to occupy 
quite an extensive wholesale and retail business, having retained | @ good deal of public and official attention. A crusade against 
no sinall share from the oldconcern. He is giving particular atten- | the bucket shops was inaugurated by State’s Attorney Grinnell 
tion to construction work, electric gas lighting, bell, annunciat-r | this week. The first intimation of it was afforded when the Grand 
and alarm service. W. T. H. | jury was sworn in for the present term. Judge Baker in charging 
the jury started out at once to tell them that the last legislature 
had adopted laws for the suppression of bucket shops. The court 
kept on explaining the law’s definition of a bucket shop, so that 
there would be no misunderstanding on the part of the jury. Pro- 
ceeding, Judge Baker said: ‘‘It is the province and duty of courts 

Boston, Nov. 26,'1887. to execute the laws as they find them, rot to alter or amend them, 

Mr. L. Lovett, superintendent of the Midland Electric Company, | and the public good requires that when guilt is clear punishment 
Omaha, Neb., dealers in electrical apparatus, has been enjoying | should be certain. Considerations like these, gentlemen, should 
a visit to relatives in this section during the past week. be an incentive to us in our present capacities to investigate every 

Advices from North Adams, Mass., say: ‘ The work of light-| species of offeuse-and violation of law to protect those who have 
ing the Hoosac Tunnel has been delayed by the building of the| suffered and to punish their aggressors, so that the weak, the 
trenches which will conduct the wires. In these trenches steam | poor, the ignorant and the oppressed may be led to come here to 
pipes will also be laid for heating the tunnel, so as to prevent the| seek redress from their wrongs, no matter how powerful may be 
damage from frost to the brick arches,” the wrong-doers, by whose unlawful acts they have been wronged 

Station No. 2 of the Edison Electric and Illuminating Company, | or oppressed.” 

Boston, is nearly finished. The conduits for the numerous circuits} [ understand that Marcelona, Mich., is to have an electric light 
are nearly alidown. The tunneling under Court street is about | plant, and that Gaylord, in the same State, follows suit. At Bay 
completed and will prove a creditable as well as a successful | City, Mich., the city council has at last voted to pay $10,000 on 
piece of work. The cables to be used in the tunnel, for joining | the city’s electric light outfit. At Marquette, Mich., the council 
the two sections of the Edison three wire system at either end of | has withdrawn the electric light franchise recently given and is 
the excavation, are from the works of the Eastern Electric Cable | soliciting new bids. The new plant at Lapeer, Mich., is to be in 
Company, Boston. There are three cables, each No. 341 Edison operation by Dec, 1. All of which goes to sbow that Michigan 
gauge, composed of stranded wires, the outside diameter of the | takes some little interest in the electric light. 

insulation of each cable being 114 inches. I note the following new incorporation : 

On the evening of Nov. 22 the directors of the Milford, Mass.,| The Roodhouse Electric and Power Company, of Roodhouse ; 
Electric Light and Power Company voted to increase the capital | capital, $5,000; incorporators, Ellis Briggs, Frank Bateman, 
stock of the company by $10,000, making the total stock $40,000. | William Hainsworth. 

It is said that by a recent special act of the Massachusetts Legisia-| The Hon. Timothy Nester, Mayor of Marquette, Mich., who is 
ture the company was given the right to increase its capital to| at the Pacific, says that the recent fire in the Calumet & Hecla 
$60,000. The new stock will be issued as soon as possible. mines will seriously affect the copper market and that the output 

The Cunningham Iron Works Company, of Boston, bas this week | will be practically destroyed for six weeks. 
received orders for four 72-inch steel boilers for the Utica (N. Y.)| The subjoined item from a New Orleans paper is of interest : 
Electric Light Company, one 72-inch steel boiler for the Newton| “General Superintendent Slattery, who has spent the past two 


Railroad Company has decided to light the Hoosac tunnel by 
electricity, and the work will be begun as soon as possible. John 
A. Grier, of Philadelphia, representing the Frank 8S. Marr Con- 
struction Company, is now in North Adams gathering materia) 
and making preparations to put in 1,250 twenty-five candle-power 
incandescent lamps, which will be placed about twenty feet 
apart, the line alternating from one side of the tunnel to the other, 
so that half the number will be on each side. The Westinghouse 
alternating system will be used. The potential or pressure of 
the electricity is to be 3,000 velts, which is to be reduced by 
the Westinghouse converters to fifty volts before entering the 
lamps. By this system of carrying electricity at a high potential 


tance with comparative ease. Mr. Grier says that, in addition 
to lighting the tunnel, it would not be surprising if by means of 
ventilating fans driven by electric motors, a great portion of the 


now in hand. It will probably be two or three weeks before the 
work will be begun. The lighting of the tunnel is a big under- 
taking, and all will hope that the attempt will be successful. 

The Boston Evening Transcript bas the following extract from 
a communication received from a gentleman connected with the 
Drawbaugh telephone syndicate: 

‘“‘ The capital bas been $3,000,000, divided into 3,000 shares, 
par value $1,000, and was sold at par and as high as $1,200 per 
share before the New York Circuit Court decision. Since that 
decision it has all been pooled, and none has been or can be sold. 
Recently, on the 9th of November, the syndicate increased its capi- 
tal to $3,200,000, divided into 32,000 shares, of the par value of 
$100 each, and has decided to sell some of its treasury stock for 
the requirements of its business, in anticipation of a favorable 
decision by the United States Supreme Court, which decision is 
confidently expected before the court adjourns for the holidays.” 

Ww. LB, 
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NEW ENGLAND NOTES. 
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The Hoosac Valley News of Noy. 12 says: The Fitchburg 


flags. A telephone will be attached, so that in wet weather, when | (Mass.) Electric Light and Power Company, and four 66-inch | weeks in New Orleans, planning the incandescent electric lighting 
the car is sidetracked in the towns where the circus spreads its boilers for the AJbert copper mines, Capelton, Province of | system which the Louisiana Electric Light and Power Company 
canvas, Mr. Bailey can be with the show all the time without | Quebec. is about to put in operation, completed his labors and departed 
being near it at any time. The Middlesex Electric Light Company, of Lowell, Mass., is" for the East yesterday.3 Mr. Slattery bas surveyed the entire 








SESES |] 


BoRSEE 


SP eESSeSePE 











DECEMBER 3, 1887, 


THE ELECTRICAL WORLD. 


ye 


299 








city, from Carrollton to the Slaughterhouse, and arranged the 
circuits so that no one need go without this very desirable system 
of illumination, The allotment of lamps for the various public 
buildings has also been made, and the wires will be in and ready 


for operating by the middle of December. Tbe Louisiana Com-|- 


pany’s contract for the lighting of public buildings is for five 
years, from Jan. 1, 1888, and Mr. Slattery claims that it will be 
done in a superior manner, owing to the exceeding whiteness of 
his light.” 

Col. 8. G. pa hoy apend beg deerme fase me with 
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PACIFIC SLOPE NOTES. 


San Francisco, Cal., Nov. 7, 1887. 

The reporters for the daily papers got in their work once more 
in reporting the recent consolidation at Santa Rosa, where a lively 
fight for public favor has been in progress for a year. past be- 
tween the Pacific Coast Electric Construction Company and the 
Thomson Houston Company. The facts are as follows: Both 
companies occupied the field at about the same time, but cwinz 
to strong local prejudice in favor of local manufacturers, the 
Construction Company were enabled to secure the majority of 
consumers, The Tbhomson-Houston people proceeded to erect 
their station, and when it was completed started in with about 20 
consumers against 53 for the Construction Company. The Gas 
Company, finding their field of operations iikely to be seriously 
invaded, resolved upon the purchase of a small plant. Negotia- 
tions were finally completed for the purchase of the Thomson- 
Houston plant. A new station was immediately erected by 
them, in which power for 150 lights was established, and the 
battle was carried on with renewed vigor. The result has been 
an absolute surrender on the part of the Construction Company, 
they accepting a very small figure for their poles and wires, 
withdrawing their dynamos and lamps and otherwise disposing 
of a splendid steam plant which had cost nearly $15,000. 

Since their withdrawal the gas company bas advanced the 
price of lights to an average of $10 per month, which, considering 
the fact that wood is worth $5.50 per cord in front of the boilers, 
is little enough. They have lost a few consumers, but instead of 
the widespread dissatisfaction which is said to exist at their action, 
they find themselves forced to increase the present capacity of the 
plant to provide for new patronage offered. This is the first in- 
stance of this nature upon the coast, and may have a tendency 
to make the business of installing plants in the smaller cities of 
the coast more profitable, the practice having been heretofore to 
cover the field regardless of local :upport. 

The East Berkeley Electric Light Company have contracted 
with the Indianapolis Jenney Company to erect a 60 light plant. 
As the town trustees are not empowered to provide money for 
the purpose of lighting the town under the present charter, the 
plant must be operated on funds raised by subscription until 
authority can be granted the trustees by act of the legislature, 
which meets in December, 1888. 

In connection with the above it may be of interest to agents of 
competing companies looking towards California as ‘ tbe land of 
gold” to know that seven bids tvere offered by as many different 
systems in response to the request of the company, which gave 
each bidder specifications to base his bid upon. When the bids 
were presented, the directors went into executive session and 
opened the tenders, much to the disgust of six of the seven agents, 
who volunteered to tell each other their bids, but the seventh man 
could not be made to tell, consequently the contract price for the 
plant is not known. 


THE TELEGRAPH. 


Western Union.—The total | of Western Union stock is 
862,000 shares of a par value of $86,000,000. 

American Cable.—The stock of the American Cable Com- 
pany, amounting to $14,000,000, has been relisted by the New 
York Stock Exchange. The property’is under lease to the West- 
ern Union Company for 43 years from June 1, 1881. 

The Big Cabling Feat.—Mr. C. R. Miller, of the New 
York Times, has written as follows to Mr. G. G. Ward, the gen- 
eral manager of the Commercia) Cable Company: ‘“ Permit me 
to thank you for the interest you manifested yesterday to secure 
for the Times a rapid transmission of Mr. Swinburne’s tragedy 
by cable from London. I wish to express, also, the great satis- 
faction of the Times with the service of your company. The 
10,000 words which came to us over the Commercial Company’s 
lines were received in about five hours, and were transmitted with 
such remarkable accuracy that only one verbal correction was 
sent tous by your operator. It wasa marvelous feat of ocean 


telegraphy.” 











SO  — 


THE TELEPHONE. 


New Orleans, La.—The Great Southern Telephone and Tele- 
graph Company seeks to restrain the Southwestern Brush Electric 
Light and Power Company from using its poles or crossing its 
circuits, or coming within four feet of them. Various allegations 
as to danger are made in the bill for injunction. 


Output of Instruments.—The monthly statement of the 
American Bell Telephone Company is as follows: 











q Month Nov, 20. ee ‘ a Increase. 
TOSS Output... .ssceee coveeees +330 ’ 

ROM eresccsceccese esccenes 2,667 1,825 842 

Net output......--++ +++. _ 1,678 1,515 148 
Since Dec. Bo, 1886-87, , 

TOSS Output.... ....+++- seecees 48,670 88,360 10,810 

sedeveceveccssovene , 24,695 18,238 6,457 

Net output.........00+ 000: 28,075 20,122 8,853 


THE ELECTRIC LIGHT. 


Victoria, Tex., is to have a Thomson Houston plant. 
Bristol, Tenn., is likely soon to have a Thomson-Houston 
plant, it is said. 

Morristown, Tenn.—It is said that a plant will soon be put 
up at Morristown. ° 

Asheville, N. C.—The Asheville Electric Light Company are 
increasing their plant. 

Jacksonville, Fla.—A plant is to be put in for the Sub- 





45 | Tropical Exposition Company. 


Montpelier, Vt.—The Standard Company is putting in a new 
500 light incandescent machine. 

- San Angelo, Tex.—It is proposed to put in an electric light 
plant in connection with the water-works. 

Waterville, Me.—The Waterville Electric Light Company 
has increased its capital from $15,000 to $30,000. 

Boston, Mass.—The Boston Electric Light Company has just 
ordered another Armington & Sims engine of 80 b, p. 

Raleigh, N. C.—The Thomson-Houston Company at Raleigh 
is increasing its plant and putting in a new 80 horse-power engine. 

Passaic, N. J.—The Passaic City Light, Heat and Power 
Company, recently organized, has applied for . ot oe Dit raedbes 
circuits. 

Goodson, Va.—Mr. H. H. Corson, representing the Thomson- 
Houston system, will, it is expected, shortly put in a plant at 
Goodson. 

Thomaston, Conn.—The Thomaston Electric Light Company 
has been incorporated by A. Thomas and others, with a capital 
stock of $20,000, 

Baltimore, Md.—Mr. Samus! T. Williams, 477 North street, 
Baltimore, Md., writes to the Iron Age that he has just supplied 
the first engine built in Baltimore for electric lighting purposes. 


Pawtucket, R. I.—The Pawtucket (R. I.) Gas Company is 
putting up a new building at Central Falls, and repairing its oid 
buildings, for the purpose of introducing an electric light plant. 


Rome, Ga.—lIt is stated that Mr. W. C. Huff, representing 
the Schuyler Electric Light Company, of Hartford, Conn., has 
been negotiating the removal to Rome of the plant now at 
Atlanta. 

Nashville, Tenn.—The incorporators of the new Jenney 
Electric Light and Power Company at Nashville are: A. C. 
Green, W. H. Smith, A. L. Landis, Sr., F. A. Cummings and J. 
G. Ayderholt. 

Rutland, Vt.—The Rutland Electric Light Cinta is try- 
ing to raise $25,000 for the purpose of increasing its plant. The 
company wishes to put in a new engine and boiler and three ad- 
ditional dynamos. 

Baltimore, Md.—Thomas J. Shryock, Francis P. eles: 
William H. Crawford, Robert Turner; John H. Fowler, William 
A. Dunn and Solomon Strauss have incorporated the American 
Electric Company, of Baltimore, with a capital stock of $300,- 
000. 


Baltimore, Md.—Samuel H. Tagart, (teorge R. Berry, James 
D. Mason, Jr., Hugh B. Hanna and Charles Cugle have incorpo- 
rated the Thomson-Houston Electric Light Company, uf Belti- 
more, with a capital stock of $200,000. Mr. Tagart is president 
of the company. 

Bonds for a “‘ Bunco Steerer.”—A bunco steerer secured 
a victim at Cambridge, Mass.,; last week in the usual way, and 
was given three bonds for $1,000 each of the Edison Dluminat- 
ing Company, of Brockton. He-has since disappeared, and the 
bonds have not yet been traced. 

Loomis Plants.—A private electric light piant is being in- 
stalled in the residence of C. Bush, Pomfret, Conn., of seventy- 
five incandeseent Loomis lights. The Fitchburg Worsted 
Company has contracted with the Loomis Company for electric 
lights in its new mill at Fitchburg. 

Jorsicana, Tex.—Mr. J. E. Whiteselle, recently reported as 
enlarging his electric light plant, has, with Joseph Huey, James 
Garrity and W. J. McKie, incorporated the Corsicana Electric 
Light and Power Company. The capital stock is $50,000. We 
gave details of the plant recently. 

New York City.—The East River Electric Light Company 
has obtained a 99 years’ lease of the seven story buildings and 
boiler house in the block bounded by the East River, Twenty- 
fourth and Twenty-fifth streets and Firstavenue, belonging to the 
estate of C. W. Durant. The lease was effected by Ludlow. Day 
& Co. 

Westinghouse Plants.—The Westinghouse Electrical Com- 
pany, of Pittsburgh, before the middle of November bad con- 
tracted to furnish plants for over 20,000 lights in various parts 
of the country. Contracts were made recently to construct a 
plant for 2,600 lights in Albany, N. Y., and a similar plant in 
Columbus, Obio. 

Ottawa, Can.—No fewer than 1,000 Westo: incandescent 
lights are now in successful operation on the commercial circuits 
of the Canadian Electric Light Company, at Ottawa, Can., and 
additions are being made daily. The long-distance system of the 
United States Company, represented in Canada by Ahearn & 
Soper, Ottawa, is used. 

Manchester, Conn.—The electric lights are now in opera- 
tion in Manchester. The Villiage Improvement Society will soon 
displace several of the lamps now in use by electric lights. The 
Mather Company offer to supply power, not exceeding a limited 
amount, to any small manufacturing concerns located within a 
half mile of their factory. 

Washington, D. C.—The District Commissioners of Wash- 
ington, D. C., have ordered the erection of thirty-four additional 


990 | electric lights. When these bave been erected there will be 108 


electric lights in use, and the cost of erecting and maintaining 
them will have consumed the appropriation of $20,000 made by 
Congress for this purpose. 

Pawtucket, R. I.—The Pawtucket Gas Company, Pawtucket, 
R. I. , have ordered an Armington & Sims Company engine and 
two tubular boilers to be set with the Jarvis patent beiler setting 





to burn coke and coke screenings for fuel. The Jarvis Engineer-, 
ing Company have the contract for the entire plant, which is 
intended for electric lighting. 


Freeman, Mo.—The Freeman (Mo.) Wire. Company has just 
installed a complete electric light plant in its works, furnished by 
the Western Electric Company of Chicago. Its dynamo not only 
runs the lights in its own extensive factories, but those in the 
neighboring works of the Todd Pulley and Shafting Company as 
well, which have just been put up. 

Painesville, O.—A fire which originated in the dust-room of 
the skewer factory in Painesville, O., extended to and completely 
destroyed the machinery and dynamos of the Electric Light Com- 
pany. The dust from the saws was blown intoan apartment near 
the boilers and had accumulated for several days, when it ignited 
and exploded, blowing off the roof of the building. 


Leicester, Mass.—A stock company has been formed at Lei- 
cester to introduce electric lights into the various factories and 
the houses of some.of the citizens. Work is.to be begun at 
once. Power isto be furnished by Messrs. Sargent, of the Lei- 
cester Wire Company. The incandescent lamps to be used are of 
the Thomson-Houston system .— Manufacturers’ Gazette. 


Santa Barbara, Cal.—The annual meeting of the Santa 
Barbara Electric Light Company was held on Nov. 5. The plant 
is now worth one-third more than it cost. The company has in 
operation 95 arcs and 26 incandescents, and is developing a prof- 
itable business. The officers for the year are: S. W. Backus, 
president ; C. Fernald, vice-president ; W. M. Eddy, treasurer; 
and L. W. Sanborn, secretary. 


Washington, Kan.—The Washington Electric Light and 
Power Company has a capital stock of $12,000, of which $8,000 is 
paid up. It bas an exclusive franchise of 21 years for all purposes for 
which electricity can be used in lighting, heating and power 
supply. It is using both arc and incandescent lights. Its plant 
comprises Western Electric dynamos and Westinghouse automatic 
engine. Mr. A. W. Moore is the president. 


Fremont, O.—The Fremont Electric Light and Power Com- 
pany has been incorporated with a capital stock of $20,000. It 
has secured a city franchise and a contract for street lighting. it 
will put in the Thomson-Houston system and will turn on the 
light Jap. 1, 1888. The officers chosen are: D. A. Rauck, presi- 
dent; Mr. Heim, vice-president; H. E. Woods, secretary and treas- 
urer. Mr. Rauck is cashier of the Farmers’ Bank, of Fremont. 


Vienna, Austria.—The great opera-house at Vienna had to 
be closed recently because of a breakdown in the electric light 
apparatus, caused by the cracking of the plates in the boilers, 
which were of Austrian manufacture. A complete new plant of 
boil ers, amounting to 750 horse-power, bas been ordered of the 
Glasgow house of the Babcock & Wilcox Company, and it is ex- 
pected that they will be ready for service in two weeks from the 
date of the order, which, if accomplished, will be remarkably 
quick work. 


Ashland, Ky.—The Ashland Electric Light and Peed Com- 
pany met on Wednesday, Nov. 23, and organized with a capital 
stock of $10,000. Mr, E, M. Roberts was elected president and 
general manager, and Mr. F. B. Moore secretary and treasurer, 
they being directors with F. M. Brooks, IL. N. Pollock and J. L. 
Kouns. A contract has been placed with the Waterhouse Com- 
pany, of Hartford, for a 30-light machine, full 2,000 c. p., for 
city lighting, and one machine of 30 1,200 c. p. lights for com* 
mercial service. It is expected to have the plant in operation in 
thirty days. 

Taylor Engines for Electric Light Plants.—The 
Taylor Manufacturing Company, of Chambersburg, Pa., have 
recently sold the following Beck horiz.ntal automatic engines for 
electric light plants: An 181¢ x 24 engine, 227 h. p., for the 
Thomson-Houston station at Augusta, Ga.; a 111¢ x 15 engine, 
83 h. p., to the Wissahickon Electric Light Company, Philadel- 
pbia, Pa.; a 101¢ x 12 engine, 67 h. p., for the Honesdale Elec- 
tric Light Company, Honesdale, Pa:; a 914 =x 12 engine, 57 
h. p., for the Kearney (Neb.) State Industrial School; a 1014 x 
12 engine, 67 b. p., for the Sturgis (Mich.) Gas and Electric Light 
Company. 


Birmingham, Ala.—The Edison Electric Illuminating Com- 
pany, at Birmingham, has now been running about three months, 
and bas every light placed that it can supply. The town is grow- 
ing rapidly, and the company will shortly add a 150 h. p. engine 
and two No. 20 dynamos, The plant was installed by the Marr 
Company, through Mr. Spencer, its electriciar. Its two Taylor 
engines are reported to ‘‘work and govern beautifully.” The 
plant is altogether one of the finest in the South, and the com- 
pany claim that it is not equaled.. Mr. Leigh Carroll is presi- 
dent of the company, Mr. J.W. Carroll secretary, and Mr. H. K. 
McKay electrician. 

Wheeling, W. Va.—The new station of the Wheeling Elec- 
trical Company wa; started on Noy. 1. It comprises two 650) 
light Westinghouse alternating dynamos, two double-cylinder en- 
gines, upright, of 150 h. p. each, and two batteries of two boilers: 
each. The size of the station is 66 x 110 feet. The company wily 
shortly place two 80 h. p. Van Depoele generators for driving 
motors on the new electric railway now being built by a stock 
company, called the Wheeling Railway Company and using the 
Van Depoele system. The lighting company will supply the prime 
power. Nvutural gas is used for fuel under the boilers. Mr. J. B. 
Garden is the secretary of the company. 


Kankakee, lI.—The Kankakee Electric Company, which 
was incorporated recently, as noted, bas a contract with 
the city for street lighting. It is using Western Electric dyna- 
mos and Jamps. It is now getting ready to light public and pri- 
vate buildings with arc and incandescent lamps, and has already 
secured the principal business houses for arc lighting. Mr. W. 8. 
Reed, the manager, says: ‘‘ Our machinery is as good as could be 
purchased. Our engine is the largest in this (Kankakee) county, 
and, all in all, this is one of the best plautsin the West. The 
citizens claim to have one of,the best lighted cities in the country,” 
Efficient service will always win encomiums from an impartial 
public. 

Geneva, N. Y.—The Geneva Gazette of Nov. 4 says: The 
new station of the Brush-Swan Electric Light Company in this 
village is completed, and by to-night the engines and dynamos 
will be in place, One engine and dynamo were set on Wodnes- 
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day, acd the commercial lighting -has been furaished from the | attention, and it will be exceedingly interesting to learn the re- | the Courts, all payments for Brush-Swan Machinery, and ‘all » 


new station since that day. We doubt if there is a betteror more ; sults he ha; arrived at. The meeting will be held at the House of | orders for the same, must be made tothiscompany, ...*  —. 
convenient electric light station in the State, and with 150 horse- | the American Society of Civil Engineers, 127° East Twenty-third late Brusu Swan Evecrnic. lages Ce. 43 tes 
power boilers, two powerfal engines and three dynamos, this | street, at 8 P. M. ‘ ' te 3 er Serer es ox aieiaces ngland. 
company is now prepared to furnish all the lighting, pubiic, private! pyr 4. Devitt, a well-known carbon man, now representing . MCF ALL, Secretary. » 
and commercial, with arc or incandescent lights which may be] the Globe Carbon Company, of Cleveland, has been a recent 
be needed. There is an independent:circuit for the private and’ visitor to New York. He reports a very active noel tant 





Sir: Our contract with the Brush-Swan lectric 


The Brush Electric Co.—New York, ‘Nov. 5, 1887.. Dear’ 7 


commercial lights, which being shorter than the circuit for th>) product of the factory, which has an output of 10,000 per day, 


street lights is more easily kept in perfect order, insuring a steady 
and perfect light. The new dynamo is larger and of much greater 


capacity than the old one, and is capable of furnishing the current | 


for at least 450 incandescent lights, while the station is so ar- 





and it is proposed te increase the facilities. 

Prof. A. G, Bell.—A Washington dispatch says: For several 
months Professor Bell has been going deep into his researches on 
the subject of hereditary deafness. He has conducted a wonder- 


ranged that its capacity can be easily increased at any fully large correspondence with people in all parts of the world 


time. Mr. Charles H. Avery, the superintendent of the plant 
herc, isa very careful, painstaking and competent gentleman, and 
we can easily assure the people of Geneva the most magnificent 
and powerful light for the street lamps and private lamps i 


APPLICATIONS OF POWER. 


Memphis, Tenn.—The Memphis City Railway Company has 
decided to run its cars by electricity. 





to hunt up every scintilla of evidence necessary to trace out 
genealogies. He will eventually make public his discoveries, 


showing hereditary deafness in the same line of descent for 200. 


years, The professor has also constructed a valuable machine for 


talking with deaf mutes, I: is something like the typewriter in 


theory, having a keyboard which turns up big plain letters in 
such a way as to construct a word, and so facilitate conversation. 


The professor exhibits no anxiety as to the decision of the’ 


Supyeme Court in the pending telephone suit, but has a firm con- 
viction that it will soon be decided in his favor. Every few days 


Lebanon, Pa.—The Electric Street Railway Company, of | he receives word of some new claim to the invention of the tele- 
Lebanon, has been refused a charter to build a line of railway in phone. Tha latest claim was from a New England drummer, who 
that city, the ground for the refusal being that one line of rail- | insists that he told Professor Bell all about the telephone when be 


way there is enough. 


and Bell were commercial travelers together. - As Professor Bell 


Portsmouth, Va.—The Suburban & City Railway and Im- | never was a commercial traveler, he doesn’t remember the other 
provement Company, which has applied to the city councils for | fellow. 


permission to lay tracks, &c., will begin construction as soon as 
the privilege is obtained. It expects the concession within a 
month. 


Easton, Pa.—The track for the Easton electric railway 1s 
just about completed and is about one mile long. ‘The Daft 
system is used with overhead wires. Two cars are to run at 
first. The grade at one point, for 1,200 feet, is9 per cent. The 
gauge is 5 feet 214 inches. On the heavy grade a 56-pound T-rail 
is used, with 30-pound T-rail over the rest of the road. The 





BUSINESS NOTICES, 


Jordan & Gottfried, 208 Canal St., N. Y., carrya 
complete stock of iron and brass machine and wood screws, bolt 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
tubing, rod and sheet copper, brass, German silver, steel and 
ron wire, shafting, tools, etc. 


cer of the Latayete Traction Company, running the road, |, “Mit compony contrat all the Patents for Are Légstng irae 
which goes into operation Dec. 15, are: J. M. Young, president; | New York. Pennsylvania, New Jersey, Delaware, Morgiaed. and 


and D. W. Nevin, secretary and treasurer. 


PERSONALS, 








the District of Columbia, also the Swan Patents for the same 
territory. 


or New ENGLAND, 
204-210 Elizabeth St. 


Tue Brusa Swan E.eEctric Licut Co., 
New York, Nov. 9, 1887. 


Mr. Wm. Stanley, Jr., electrician to the Westinghouse Elec- | The Electrical World, New York : 


tric Company, is to read a paper before the American Institute 
of Electrical Engineers on Tuesday next, Dec. 6, on certain 


GeNnTLEMEN.—In reply toa card in your paper of the Brush 


Electric Co., of the 5th inst., we hereby notify all persons who 


lines of investigation connected with alternating currents. The are using or contemplate using the Brush system in this territory, 
subject is one to which Mr. Stanley has devoted much time and | that until the issues between the two companies are decided by 





of New England, has been terminated, and we have resumed. con- 


correspondence should be directed to the Brush Electric Company, 
P. O. Box No, 1,772, New York City. No.orders will be veeog: 
nized by us hereafter coming through the Brush Swan Electr 
Light Company, of New England. ee ye, 
: Tre Brush Evectric Com ey 
By Wan, F. Swit, Seoretary.. 
Fire Alarm in Hotels.—At the fire in the Saratoga Hotel 
recently the alarm was given from the éfficé'to the guests in their 
rooms by the Fire Alarm and Guest Call putin by the. Western. 
Electric Co., ‘‘ and many lives were saved thereby,” the architect 
of the building says. : 
The following letter in regard to the Western Electric Co.’s 
hotel apparatus testifies to the merits of this system: 
Sr. Lours, Mo., Oct. 28, 1887, 
Western Electric Co., Chicago : 
GENTLEMEN : Please find inclosed my check for payment of the 
‘Permit mie to say that the system is working with admirable 
success, and is giving excellent satisfaction. Iam much pleased 
with its introduction into my hotel, and pay this bill with much 
cheerfulness, believing that I am getting full value received for 
the money. 3 Yours truly, 
(Signed) 


MISCELLANEOUS NOTES. 


Detroit, Mich.—The Detroit Insulating Clothing Company, 
of Detroit, has been incorporated by L. Mason and others, with 
a capital stock of $20,000. 

New York City.—The New York Electric Construction 
Company, of New York, has been incorporated by A. L. Soulard 
and others, with a capital stock of $50,000. 

Electro-plated Ware.—The Morgan Silver Plating Com- 
pany, of Winchester, Conr., has been incorporated by J. T. Mor- 
gan and others, with a capital stock of $25,000. 

The Carpenter Brake.—The Carpenter Automatic Elec- 
tric Air-brake Company has been incorporated at Chicago by R. 
E. Beebe, W. H. Wiswell and E. F. Lawrence, with a capital 
stock of $1,000,000. 


J. L. Griswoxp. 











OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED NOVEMBER 22, 1887. 


$73,435. Galvanic Battery; Horatio J. Brewer, New 
York, N. Y. Application filed Feb. 19, 1887. The cell hasa 
part cover permanently secured to it, and provided with an 
aperture for the passage of the positive electrode. A plate, 
which ‘livides tbe cell, is placed in an inclined position, one of 
the compartments of the cell being thus made larger at its | 
upper end to form a sufficient space for the head of the negative | 
electrode and to admit of conveniently packing the negative | 
material around the negative electrode. | 


373,452. Insulatine-Joint or Pipe-Coupling ; Emil F. 
Gennert, Brooklyn, N. Y. Application filed July 14, 1887. | 
The object of the invention is to make a coupling that has few 
parts and tbat will not allow a sbort circuit when the usual 
ceiling-plate or box-plate is put in place. It is also designed to | 
relieve the insulating material from strain and from liability | 
to displacement. To serve these ends the lower or outer coup- : 
ling half is provided with a male thread for attachment to a 
fixture and with a cup-shaped flange within which a flange 








373,508. PRINTING TELEGRAPH. 


upon the inner coupling half is held, the latter having a female 
thread for attachment to the usual pipe, The two halves are 
secured together with interposed in n, the means of at- 
tachment being screws whose advance is limited by a metallic 
portion of the cup. See illustration. 


373,508. Printing Telegraph ; Charles J. Wiley, Brooke 
lyn, N. Y. Application filed May 2, 1887, The object of the 
invention is to provide means for keeping the prices of various 
stocks, commodities, etc., separate from each other, so chat the 
quotations of each will be separate from all the rest, and can be 
read easily. The quotations of each commodity are printed in 
a separate line, thus enabling an — to make a compari- 
son of the quotations of any special commodity, and providin 
a record which can be filed away for future reference. Seve 
type whoels are mounted upon a shaft, each wheel being used 
to print the quotations of one stock or commodity. The print- 
ing is done upon one broad band of paper upon which quota- 
tions appear in colamns side by side, with the name of the com- 
modity indicaied at the beginning of each column. There are 
some novel features about the type wheels and the arrangement 
of the characters thereupop. See illustration. 

373,519. Telephone Apparatus; Isaiab H. Farnham, 
Malden, Mass., Assignor to the New ogient Telephone Com- 

py, New York, N. ¥Y. Application filed April 2, 1887. The 
nvention consists in combining with the inter-connecting de- 
vices and call-receiving annunciators of a main telephone line a 


normally open local circuit including a source of electricity and 
a relay of extremely low resistance, either permanently in- 
cluded in the main line or brought into contact therewith only 
when two lines are united for intercommuuicaticn, the rela 

being adapted to attract alight armature acting asa circuit 
closer for the local circuit. This circuit, when closed, is adapted 
to operate the call-receiving annunciator, the latter being com- 
mon both to the mainline and to the normally open local cir- 
cuit, being in circuit normally with the former and adapted 
then to indicate the subscriber’s call, but being disconnected 
thcrefrom by the act of connecting two lines, and thereupon 









iY ‘ 
J Y 













ad 
LA 
i 


TG 
HA ie 


878,519. TELEPHONE APPARATUS. 


adapted to respond to the closing of the normally open local 
circuit only when the two lines are connected. In this way it 
serves as a disconnecting signa) without opposing and rendering 


sluggish the ic or Voice currents, as is the case when it 
is permanently in the main line for that purpose, See 
iustration. 


373,584. Dynamo-Electric Machine; Thomas A. Edi- 
son, Llewellyn Park, N,. J. Application filed Dec, 28, 
1886, The inventor avoids sparking at the commutator 
making each concection from the armature coils to the com- 
mutator through an extra coil revolving in an extra field of 
force. The extra coils are so arranged that at the moment of 


in the short circnited armature coil. When the short circuit is 
a the discharge and spark due to such breaking are pre- 


373,691. Apparatus for Purifying and feparatin 
Fatty bstances Electricity ; Heinrich F. D 
Schwabn, Kansas City, Mo. Application filed Dec. 8, 1886. 
Steam inlet pipes enter’a closed cylinder at ite sides and 
form axles for it, which are rounted on the and travel on 
rails. Inside the cylinder is a perforated cylinder, and within 
that is a boiler containing an eiectric separator that has suita- 
ble battery connections, 


373,739. Prevention of Sparking in Electric Motors 
and Generators; Daniel Higham, Philadelphia, Pa., As- 
siguor to the Higbam Electric Motor Company, same place. 
Application filed May 9, 1887. The field magnet pieces 
project and al ide these pole pieces electro-magnetic coils 
are placed, each coil being wholly on one side of the armature 
and acting on poles of opposite sign. By these means the non- 
sparking points of the commutator cylinder of the armature 
are automatically maintained without shifting the commutator 


373,759. Electric Coupling ; George N. Taylor vitts- 
burg, Obio. Application filed April 20, 1886. This is an elec- 
tric coupling forming part of an air brake coupling on railway 





373,452. INSULATING JOINT OR Pipe CovupLina. 


cars. The latter coupling consists of two like counter 

each adapted to be to an air conducting tube or aoe 

stationary plate anu a movable plate secured to the outside of 

each section of the coupling. Wires to form an electric circuit 

are pountert : oe ag oy. eee eeaeeeneny plates. The circuit 
always ¢ a rear of the train, being automaticall 

completed whenever a car is cut off. . = ¥ 


473,761. Electric Arc Lamp; Gustav A. Wiese, Saii 
F . Cal., Assignor to Adolph Weske,- same place. Ap- 
plication filed March 22, 1887. The invention covers the de 

tails of automatic regulating and cu‘-out devices and also pro- 

vides means for bringing the carbons of a double lamp into cir- 
cuit so as to burn successively and continuously, 


373,767. Device for Attaching Tablets to le- 
aren: Howard H. Butler, Canton, Ohio, Assignor 
If to Charles G. Cook, same place.” Application flea Ma 
24, 1886. Renewed Oct. 29, 1887, This ise device hold 
oo Seb hape Jaypee he Raunge An a te desk or shelf. It 
consists of a retaining or clamping plate with a groove and a 
coven ive ee eee SS ene cunening Nae Oe Soe Se 
. spring resting in oove holding the plate 
down upon the sheet or ° ” * 


Copies of the specifications and drawings complete of any of 
he patents mentioned in this record—or of any other patents is- 
sued since 1866—can be had srom this office sor 25 cents. Give 


bridging two commutator blocks one of the extra coils is in a | the date and number of patent desired, and addres: Johnston's 
condition to generate an electromotive force contrary to that | Patent Agency, Potter Building, New York, 


trol of the territory formerly occupied by it... Hereafter. we will — 
fill orders directly for parties residing in said territory, andall ~ 
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